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When 
your 


486 just - 
doesn't 
cutit. 


THE P75 Home MPC 


Your Best Value in Pentium Power 


Е“ the facts. When it comes to multimedia, your 
old 486 just can't keep up with the new, faster- 
than-lightning Pentium Home systems from Micron. 
By the time your spreadsheet, financial software, word 
processor and presentation packages are loaded--and 
the temptation of adding some exciting new educa- 
tional software and a few hot arcade-quality multime- 
dia games is more than you can resist--your trusty, but 
dusty 486 cries for help. 

Don't despair. . . Micron now offers you an attrac- 
tive alternative--the Micron P75 Home MPC, with 
75MHz of Pentium performance at 486 prices. Plus we 
include SoundBlaster 16 stereo sound, speakers, CD- 
ROM drive and fax/modem--plus a wide variety of 
home productivity and entertainment software on CD. 
All in one complete package. Why settle for less? 


€ 1935 Meron Compusey, ine. Al уц нате АЛ prices and speobcascns OCT 
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e intel Pentium 75MHz processor 

« 8MB RAM, 256K write-back cache 

e 527MB 12ms IDE hard drive (PCI) 

e 2X CD-ROM drive, 3.5" floppy drive 

• SoundBlaster 16 sound card, speakers & joystick 
• 14,4/9600 Fax/Modem & WinFax Lite 

« PCI 64-bit graphics accelerator (2MB) 

« 14" Micron 14FG, 1924МІ, 28mm 


52,299 


Complete! 


Every Micron Home MPC comes free 

with Microsoft Encarta CD, Microsoft 
Works Multimedia CD and Quicken Deluxe 
Edition CD. You also get the latest CD 
games from LucasArts: Rebel Assault, Day 
of the Tentacle, and indiana Jones and the 
Fate of Atlantis. Along with trial subscrip- 
tions for CompuServe, America OnLine and 
Prodigy. All inc uded in the one low 
affordable system price. 
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Macrosoft Corporshon Ай oer company газот, ang rade names of each 


° “Tool-Free” desktop or mini-tower 

* Microsoft Mouse, 101-key keyboard 

e MS-DOS & Windows for Workgroups 

e Microsoft Works Multimedia CD, Microsoft Encarta CD, 
Quicken Deluxe Edition CD 

e Trial subscriptions for Compuserve, America OnLine & Prodigy 

* LucasArts CD games: Rebel Assault, Day of the 
Tentacle Indiana Jones and the Fate of Atlantis 


~». With 90MHz Pentium Processor...... $2 499 
> With 100MHz Pentium — АЙ 6 99 


EXCLUSIVELY FROM MICRON 
* Next Day Shipping on Selected Systems 
• 30-Day Risk-Free Money Back Guarantee 
* One-Year Express Parts Replacement 
* Lifetime Toll-Free Technical Support 
e On-Site Service or System Replacement 


MICRON 


COMPUTER, INC. 


800-233-7027 
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MICRON 


COMPUTER, INC. 


POWERSTATION 


n PC Magazine’s latest 


MICRON 
Service and Reliability 


January 10, 1995 


DIGITAL 
- survey, Micron received the highest scores in all four 
GATEWAY Ё | ue | "mp w 
DEL | categories: Satisfaction with Reliability, Satisfaction 
with Repair Experience, Satisfaction with Technical sup- 
e. T port, and Future Likelihood of Buying. 
A | 
PC Magazine, January 10, 1995 
i كك‎ ICRON 
2 ai š е el N M COMPUTER, INC. 
Intemational Phone £ Intemational FAX Е e from Mexico call | I i sia yj 
208-465-8970 ' 208-465-8993 ШП 208-465-8970 Wa = = 
i | ы pentium 
"00-08-1756. Je 300.708.1758 Micron Computer, Inc., 900 E. Karcher Road, Nampa, ID 83687 
| Mon-Fri 7AM-8PM Sat 8AM-5PM (MT) 
Sow ng cle иле Stren atre at ae, a 208-463-3434 • FAX 208-463-3424 e Purchase Order FAX 208-467-5384 
Ardler: Helium, Otala & Kassabaum, MHTM Acchiscis. 
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TAKE MULTIMEDIA INTO 


ANNOUNCING THE HIGH-PERFORMANCE Т4850СТ. Now you can create dazzling multimedia 
presentations on a large 10.4” display, with the excitement of Indeo" video and the richness of integrated 
WAV and MIDI Audio. By connecting this plug-and-play notebook to an optional Desk Station IV, 


T4850CT FEATURES: e VL locil-bus video e 3.5” 1.44MB floppy disk drive 
e 75МН: Intel DX4", 3.3 volt processor, 16КВ cache — elntegrated graphics accelerator e Ballpoint” Mouse with QuickPort" 
e 10.4" dia. color SVGA TFT-LCD 965,536 (64K) simultaneous colors © Pre-installed software: DOS" Windows 
ix di e WAV Audio and MIDI sound for Workgroups’, Windows Sound System 
Run Time Video for Windows" Indeo“ 


active matrix 
e 810 Million Byte (= 777MB) HDD e Audio jacks: head built-i 
+ P T зе video and Fn-esse™ software 


520 Million Byte (= 500MB) HDD and microphon 
Byte speakers and microphone «еее Support — 


e 8MB RAM expandable to 24MB «63 lbs. 
ө Two PCMCIA slots (16mm and 5mm) e NiMH battery for extended life 7 days a week/24 hours a day 


s r Indeo" video bolstered by a 
powerful 75MHz IntelDX4" 
processor provides greater performance for 
smoother video playback. 


— The 104" color 
10 Д" active matrix screen 
тете" displays 65,536 (64K) 
simultaneous colors for stunningly 
realistic images and brilliant graphics. 


Choose between a robust 


810 MILLION 
ULES 810 Million Byte (= 772MB) 


or 520 Million Byte (= 500MB) hard disk drive 
configuration for storing large multimedia files. 


Dual PCMCIA 
expansion slots 
(Type Il and Type IID 
run simultaneously—with connection 
to your LAN, fax/modem and more. 


[ntegrated WAV Audio 
р. and MIDI pump out clear 
and powerful sound effects, 
music and dialogue. 


NEW DIMENSIONS. 
9, 


you'll have the flexibility to hook up an external monitor, keyboard, mouse and more, for 
a comfortable desktop environment. The new T4850CT puts the show and the audience 
in the palm of your hand. For your nearest Toshiba dealer, call 1-800-457-7777. 


In Touch with Tomorrow 


TOSHIBA 


© 1994 Toshiba America information Systems, Inc. All products indicated by trademark symbols are trademarked and/or registered by their respective companies. 
The [ntel Inside and Indeo video logos are trademarks of хе! Corporation. 
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SYSTEMS 


Mac Clones —Finally.......... „гв ШШ 


The first Apple-sanctioned Mac 
OS-compatible systems have 
finally arrived. 


SERVER TRENDS 


Low-End Servers Grow Up.......... 23 
Features associated with high-end PC 
LAN servers are migrating to the 

low end. 


GRAPHICS 
Faster Graphics Cards 
on the Horizon ......................21 


Better graphics performance thanks to 
new kinds of graphics memory. 


NETWORKS 
Microsoft Furthers NetWare-to-NT 
Transition ......... "C——— Sa 


Microsoft's File and Print Service for 
NetWare eases the transition to 
Windows NT Server. 


INTERNET 


Free Rides Are Disappearing ...... 26 


Features of the Internet that users 
currently use for free may cost them in 
the future. 


INTERNET 


The Net’s Next Big Thing: 
Virtual Reality....................... 28 


VRML (Virtual Reality Markup 
Language) could make navigating 
on-line a snap. 


WINDOWS APPLICATIONS SUTTES 


PerfectOffice a Strong 
Contender ........................... 30 


WordPerfect's new applications suite is 
powerful. 


CONTENT LICENSING 


Legal Land Mines 
Cloud Multimedia .................. 32 


Legal problems lurk behind multimedia 
development. 


NEW PRODUCTS 


What's New................. — Ü 232 
The PowerLite 85 notebook offers 
MicroSparc II performance; Linux 
includes Unix source code; DragStrip 
organizes your Mac programs; and 
more. 
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Cover Story 


B Reviews | 


MICROPROCESSORS 4 
Intel's P6 12 Ж 
BY TOM R. HALFHILL Ӯ 
- A worthy successor to 
the Pentium, the P6 ` 
further blurs the д 
already fuzzy — 
boundaries 
between 
CISC and 
RISC. 


The Shape of 
Systems to Come-—-52 


Smarter, 
More Powerful Systems—56 


PAGE 165 


Intergalactic Client/Server 
Computing — 
BY ROBERT ORFALI, DAN HARKEY, AND | 
JERLEDWARDS A look at four dominant 
client/server paradigms, ` a 


Scale Up with TP Monitors - | 
BY ЛМ GRAY AND JERI EDWARDS. 
How TP monitors enable client/server 
applications to scale up. 


Document Repositories — 
BY JONATHAN MACKENZIE With Notes, users can build 
. client/server document repositories, 


108 
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zai DLLs. 


‘Applications. l'ibrarics, ' 
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Dimensions of Data 
BY EDMUND X. DEJESUS Tools that bring multidimensional 
analysis to the client/server world. 


Client/Server with Distributed Objects 
BY ROBERT ORFALI AND DAN HARKEY CORBA 2.0 


mechanisms and services pave the way for client/server 
computing with distributed objects. | 


BY CHRISTINE WHITE Satellites 
and computer-based communications 


NETWORK SECURITY 


help a trucking firm cut costs. 
Barricading the Net 89 
COMMUNICATIONS 
7 BY RUSSELL KAY 
How to Implement ISDN 61 MH Finding a safe path through the 


BY LENNY TROPIANO AND DINAH MCNUTT Knowing the 
fundamentals of ISDN costs and service options can help you 
save money and avoid frustration. 


potential minefields of the Internet 
calls for planning. 


| Build a Firewall 91 

SOFTW ARE METERING BY JOHN BRYAN 
Control Software Costs Т9 | Protect 
BY SALVATORE SALAMONE An efficient software-monitoring | "e 
strategy can save organizations thousands of dollars in unnecessary | networks 
licensing fees. from 

unwanted 

intruders— 
WORLD WIDE WEB build 
Build Your Own WWW Server 83 | a firewall. 


BY BOB FRIESENHAHN Setting up a WWW server offers real 
benefits for many organizations, and it’s probably easier to 
accomplish than you think. Here's a look at what's involved. 


gp ا‎ N — 


SYSTEMS ` 


One Box, Two Computers 165 | 


BY TOM THOMPSON If you want to run both 


- PC and Mac applications, Apple's DOS-Compatible 
. Power Macintosh offers the best of both worlds. — 


APPLICATIONS DEVELOPMENT 


Visual C++ Goes Multiplatform 

BY STEVE APIKI With versions on Intel, Mips, 
and Alpha; a slick, well-designed integrated 
environment; class-library enhancements; and 
a Macintosh cross-development package, 
Visual C++ is an impressive package. But be 
prepared to jump into 32-bit development 
with both feet. 


167 · 


NETWORK SECURITY 


Intrusion Protection for Networks 

BY J. BRUCE DAWSON The Internet is a two- 
way street that can let unauthorized users into 
your network. CheckPoint’ s FireWall-1 software 
monitors. your gateways for such security breaches. 


m 


VISUAL isdem ENVIRONMENTS 


Business Objects Done Right 175 
BY KEVIN SVEN BERG Using object-oriented 

tools to capture business processes and data is a hot 
trend in client/server computing. Next's Enterprise 
Objects Framework is among the best at exploiting 
this potent application of the object paradigm. - 


MTS ты MIDDLEWARE 


Radical Xbase Objects — 119 


BY RICK GREHAN CA-Visual Objects, Computer As- 
sociates’ classy new entry into the Windows applica- 
tion-development field, is also a migration path for 
DOS-based Clipper developers. 


Server with a Slot. 


PRINT SERVERS Е 


181 
BY BEN SMITH Microplex' $ M204 { multiprotocol 
print server is winning the features-for-the-price war 
among stand-alone print servers, and it has little to do 
with the unit's PCMCIA network adapter design. 


PROJECT MANAGERS 
Software Roundup: 


Project Management for Windows 185 


BY SCOTT HIGGS While supporting time-honored 
models, such as Gantt and PERT charts, the current 
generation of project managers also use newer 
E-mail and workgroup concepts to involve groups of 
people in project tracking. 


HIGH-END NOTEBOOKS 


Lab Report: 
30 No-Compromise Notebooks 194 

We run 30 active-matrix, 3.3-volt 486DX4 and 
Pentium notebooks through extensive benchmarks 

and choose the best Windows and DOS portables for | 
power users, We also report on Apple's PowerBook | 
540c and compare the perfor- | 
mance of AST's 66-MHz 
Ascentia 810N to the 75- 
MHz 486DX4 notebooks. 


| 
| 


Best 486DX4-Based 
Notebooks—196 


How We Tested—200 
Best Pentium-Based Notebooks—202 


Honorable Mentions—204 


Dubious Achievements—204 


Core Technologies 
CPUS PROGRAMMING 
New PowerPCs for The Software 
Notebooks and PDAs......... 21 Stopwatch ...... 
BY TOM THOMPSON BY RICK GREHAN 


The 602, 603, and 603e PowerPC 


Optimize time- 


Firewalls for Sale 99 processors zero consuming routines 
BY JOHN BRYAN SUME in on both with high-resolution 
Here's а A camps in software limers. 
look at five à the low-power 
different ^ market: the NETWORKS 
firewall low-cost, single- 
products and | iis, межа and the long-battery- зза ae ..- 2l] 

| ife, high-performance group. 
v Dus wae = Network managers facing 
install OPERATING SYSTEMS IP address change have 
tod | many options. 

ay. HP-UX 10.0 ........... — 213 
BY JOHN SONTAG 
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Hewlett-Packard's new HP-UX 
10.0 will be faster, morc reliable, 
and easier to use. 


Pournelle: Orchids and 
Onions: Part 1................221 


BY JERRY POURNELLE What Jerry 
liked and didn't like in 1994. 


Books and CD-ROMs: 

Is There a God?................37 
BY RICK COOK, RICH FRIEDMAN, 
BRENDAN DAUNT, AND MATT 
TRASK An original work of theolo- 
gy, a CD-ROM to help you re- 
design your yard, and graphics file 
formats. 


COMMENTARY: 


Compatibility Testing ........286 
BY SAL SALAMONE Will comput- 
ers replace singles bars? 


Editorial ... saaran — Y e 
BY RAPHAEL NEEDLEMAN 


Blasts from the Past...33 


Highlights from two decades Ñ 
of covering the PC revolution. 


МИНЕ... coe tmr .18 
Information overload and Apple's 

Newton MessagePad. 

20th Anniversary Poll ........ 170 

Reader Survey...... — ....82 
Special Unix Section ....88DM1 

READER SERVICE 

Editorial Index by Company 284 

Alphabetical Index to Advertisers 280 
Index to Advertisers by 

Product Category 282 
Inquiry Reply Cards: 122A, 2804 
BUYER'S GUIDE 239 
Mail Order 

Hardware/Software Showcase 

Buyer's Mart 

PROGRAM LISTINGS 


From BIX: Join "listings/frombyte95" 
and select the appropriate subarea (1.c., 
"apr95"). 


From the UUNET:ftp to ftp.uu.net, log 
on as “anonymous,” and enter your user 
ID as your password. Type 
"cd/published/byte" and type "DIR." 
Files appear in subdirectories by month. 


From the BYTE BBS at 1200-9600 bps: 
Dial (603) 924-9820 and follow the 
instructions at the prompt. 
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face mail subscriptions $60, airmail $85. Non-Euro- 
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Peterborough, NH, and additional mailing offices. 
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No. 246492. Ragisterad for GST as McGraw-Hill, inc, 
GST 0123075673. Prirtad in the United States of Amar- 
ica. Postmaster: Send address changes and КНМ 
ment questions Io BYTE Subscriptons, Р.О. Bax 552, 
Hightstown, NJ 08520. 
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BYTE] Contents by Platform 


This page presents the articles in 
this issue according to computing 
platform. 


DOS/WINDOWS 


PerfectOffice a Strong 
Contender........................30 


WoniPerfect's Windows applications suite 
builds in some powerful integration tools. 


One Box, Two Computers......165 


Apple's DOS Compatible Power Mac 
makes a superb PC for running a wide 
variety of DOS und Windows programs. 
You can run PC and Mac applications side 
by side, and the Power Mac handles the 
messy details of attaching peripherals. 


Visual C++ Goes 
Multiplatform................ ...167 
If you build applications for Win32, you 
need Visual C++ 2.0. ODBC and OLE 
enhancements in MFC are among the 

top reasons for upgrading. 


Radical Xbase Objects.........179 


Computer Associates set out to upgrade 
Clipper to Windows and ended up with an 
excellent object-oriented package that 
provides rapid prototyping for database 
developers. 


Server with a Slot ..............181 
As a multiprotocol print server, 
Microplex's M204 supports NetWare 3.x 
and 4.x as well as Mac EtherTalk and Unix 
TCP/IP. Its PC Card network interface lets 
it print from Ethernet and Token Ring 
networks simultaneously. 


Roundup: Project Management 
for Windows ....................185 
NSTL tests the top four midrange project 
managers: Computer Associates’ CA- 
SuperProject for Windows, Microsoft 
Project for Windows, Scitor's Project 
Scheduler 6, and Time Line 6.1 for 
Windows. Al! four programs run under 
Windows, carry price tags under $700, 


target nonspecialists, and support 
workgroups and enterprise connectivity. 


Lab Report: 30 No-Compromise 
Notebooks ......................194 


BYTE looks at 30 high-end notebooks 
designed for those who need portable 
power. 


0$/2 


Pournelle: Orchids and Onions: 
Part  -———— má | 


Jerry's selection of OS/2 Warp for the 
User's Choice Awnrd for Operating 
Systems comes with a caveat. 


Mac Clones—Finally............22 


At long last, the first Mac OS-compatible 
systems sanctioned hy Apple should debut 
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by the end of this month. Herc's a preview 
of coming attractions. 


One Box, Two Computers. .....165 


Although a PC in a Mac seems like a 
Jekyll-and-Hyde prospect, Apple's DOS 
Compatible Power Mac gives you access to 
the best that cach platform offers. 


Visual C++ Goes 
Multiplatform. ..................167 


Does Windows NT make a good platform 
for Macintosh development? Although you 
can’t work with many familiar tools, the 
Visual C++ 2.0 Cross Development tool 
provides solid suppon if Windows or NT 


is your primary target. 


Server with a Slot ..............181 


The Microplex M2(4 multiprotocol print 
server supports Macs on Ethernet LANs. Its 
two PC Card slots allow future network 


upgrades. 


Lab Report: 30 No-Compromise 
Notebooks ......................194 


Why did we include Apple's 540c 
PowerBook in a report on high-end 
486DX4- and Pentium-powered 
notebooks? Because it's a serious 
alternative. 


New PowerPCs for Notebooks 
and PDAs .......................211 


The two newest members of the PowerPC 
RISC processor line, the PowerPC 602 and 
PowerPC 603e, offer high performance 
while holding the line on power 
consumption and cost. 


What's New in HP-UX..... 88DM 3 


HP-UX 10.0 improves performance, 
reliability, ease of use, and standardization. 


Sometimes Unix Is Best ..88DM 5 


Progress Software chose HP-UX as the 
development platform for its next- 
generation database environment. We 
examine the technical features that let 
client/server applications thrive under 
HP-UX. 


Solaris Comes of Age....88DM 17 


Solaris 2.4 combines an advanced kernel 
with the traditional strengths of SunOS 
4.1.3. 


Intrusion Protection for 
Networks................ —" 171 


CheckPoint's FireWall-i monitors TCP/IP 
networks for unauthorized Internet access, 
providing rules-based control down to the 
individual packet level. 


Server with a Slot ..............181 
Microplex's M204 multiprotocol print 
server provides broad Unix support. PC 
Card slots support Ethernet and Token Ring 
interface cards now and can suppon future 
network interfaces. 


HP-UX 10.0.....................213 


The chief architect for HP-UX detuils the 
improvements to this PA-RISC operating 
system. 


Microsoft Furthers 
NetWare-to-NT Transition ......26 


File and Print Service for NetWare lets 
users log on to a Windows NT server that 
looks just like a NetWare server. 


Control Software Costs .........75 


Software-metering programs allow 
network managers to limit the number of 
users that can simultaneously access п 
particular application. 


Build a Firewall..................91 


Here's how to insulate your network 
against intrusion. 


Firewalls for Sale................99 


We take a look at five firewall products 
and services and how they work. 


Intergalactic Client/Server 
Computing......................108 


A look at four overlapping client/server 
paradigms. 


Scale Up with TP Monitors ....123 


Here's how transaction processing 
monitors allow client/server applications 
to scale up. 


Document Repositories ....... .131 


Use Notes to build client/server document 
repositories, 


Dimensions of Data..... — BU 


We look at clicnt/server tools for 
multidimensional data analysis. 


Client/Server with Distributed 


CORBA 2.0 defines key object services 
for the intergalactic client/server era. 


Intrusion Protection for 
Networks........................171 


Here's a tool that protects your gateways 
from the growing threat of Internet 
security breaches. 


Business Objects Done 


The groundbreaking NextStep object 
model is put to impressive use in Next’s 
Enterprise Objects Framework, a robust 
infrastructure for client/server datahase 
development, 


Create More IP Addresses.....217 


Here are some pointers on how to make 
the transition from your current IP 
network to one based on the new IP 
address format. 


Awards ......... — AMO | 
Books ............... — 37 
CD-ROM ................. 37, 221 


Client/server technology .....108, 
128, 131, 139, 151 


Communications ...... ....60, 67 
Content licensing ...............32 
DE nai xana 42, 211 
Databases .......... Bl, 139 
Firewalls ...... 89, 91, 99, 171 
GPS technology. ................60 
Graphics ............. ous A IRAE 
Intemet............. 26, 28, 83, 


89, 91, 99, 171 
PWN. ьн — СЫ 67 


Macintosh ....... 22, 165, 167, 

181, 194, 211 
Memory ................. 24, 221 
Multimedia ............... — Oe 


Networks ...... 26, 75, BD. 91, 
99, 108, 123, 131, 139, 
151, 171, 217 


Notebooks ......194, 211, 221 


Objects .............. sey ТЕЛЬ 
187, 175. 179 


Operating systems .....88DM 3, 
88DM 5, 88DM 17, 213 


PowerPC....... — — ДИУ 


Programming...........30, 167, 
175, 179, 215 


Project management ..........185 
a memor NUS v) 


Security.......89, 91, 99, 171 


Servers ....... 23, 26, 83, 181 
Software metering .............. 75 
Unix....... 88DM 3, 88DM 5, 


88DM 17, 171. 181, 213 


World Wide Web......... — 2 ‚83 


YOUR NEXT HARD DRIVE 


IS A PINNACLE OPTICAL. 


Have you outgrown your hard drive? Need more storage? 
Go optical There is no doubt that optical is the storage 
solution for the future. And Pinnacle Micro is the optical 
storage leader. Optical is fast - fast as most hard drives. 
Optical is removable - fill up a disk... just add another one. 
Optical is reliable - no data loss. No head crashes. Even 
better, optical media costs less than 15 cents per megabyte. 


Now you can store unlimited amounts of data for endless 
applications such as graphics, imaging, digital audio, 
digital video, CAD/CAM, database, network storage and 
data archiving. You can even transport Megabytes and 
Gigabytes of large files within seconds just by handing a 
disk from one person to another. Or place your disk in a 
Fed-Ex package and ship it for next day delivery. 
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Taftoe" 230 MB Sierra" 1.3 GB 
3.5" Portable Optical Drive 5.25" Optical Hard Drive 
Pinnacle offers the industry's fastest 3.5" and 5.25" optical 
drive solutions, the most affordable Recordable CD system, 
and network optical library systems that range from 20 
Gigabytes to over | Terabyte for on-line, centralized storage. 
Pinnacle’s award-winning line of optical storage solutions 
will increase productivity in every environment, from 
personal computing to the largest global network. 


So before you buy your next hard drive... go Pinnacle optical. 
A storage solution you Will never outgrow. 
.. Afittademarks апа Registered Trademarks of Their Respected Owners. 


TO REACH THE PINNACLE CALL: 800-553-7070 
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W. do so many 


realtime developers like 
working with QNX? 


POSIX Outside, 
Performance AERE 


If you know the UNIX? OS, 
you know the API and utilities 
of QNX or any POSIX OS. 
But when it comes to perfor- 
mance, you can't 
judge a POSIX OS 

by its cover - they're 
all supposed to look 
alike. Check out QNX's 
numbers (e.g. 5 usec 
per context switch on 
an 80486). 


Realtime 


technology... 


Down, Up, Out 
ONX's modular architecture 
lets you scale down the OS 
to fit on a tiny ROM-based 
platform. Or scale it up to 


tion equipped with X and 
TCP/IP. 


Or scale it out to build a vast 


network running hundreds 
of CPUs. You can even 
“hot-swap” OS modules 
(filesystems, device 
drivers, system processes) | 
on the fly at run time! 


Tools for Speed. 


You'll like the tighter, 
faster code you get with 
the Watcom C/C++ 
optimizing compiler. 


drive a resource-rich worksta- 


You'll also like our distributed 
debugger, profiler, trace analy- 
sis tools, code-generating 

GUI builder - they're all 
engineered to save you time. 


Let's Talk /ecinology | 


If your realtime apps call for 
a proven, high-performance 
OS, call us. And ask all the 
detailed technical questions 
you can think of. After all, 

~ QNX is made by 
programmers for 
programmers. 


TELA 


„for the 
bottom line = 


W., do so many Tools for н 


corporations succeed Runtime performance 


with ONX? is critical, but so is beating 
your competitors to market. 
With ONX's rich develop- 
eu ment environment, your 
From cash registers to programmers will 
instrumentation, PDAs to robotic have the tools they need to 
controllers, QNX is the only produce better software 
realtime OS that can be scaled sooner. Leaps Та Business 
to fit the platform. So your 
programmers won’t waste time Why is QNX the leader 
learning a new OS for every As a certified POSIX OS, QNX in realtime OS technology? 
project. And you won’t have lets you port applications quickly Proven 14-year track record, 
to make another OS buying and easily across platforms. satisfied Fortune 500 customers, 
decision. Naturally, a single And programmers who know no-nonsense licensing policy, 
modular OS will cut the UNIX or any POSIX OS Gold support plan... 
cost Of mur runtime systems, will be productive The bottom line? QNX can give 
because you pay for only the with QNX — your realtime applications 
OS modules you use. immediately. "m mi. a real advantage. 


The Leading Realtime OS for PCs 
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ш Leading in Experience (Realtime 0S for PCs since 1981) 

ш. Leading in Innovation (Mictokemel distributed OS tor PGs since 1984) 
m Leading in Market Share (QNX outsells every other realtime (OS for PCs) 


8002676-0566 (EXTENSION 1004) Circle 95 on inquiry Card. 
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[ИИ] Raphael Needleman 


Why Bob matters. 
The good, the 
bad, and the 
cranky. 


Ask almost any computer expert 
their opinion of Bob, Microsoft's 
new interface/application suite 
with “personality,” and you'll get 
a cringe, a wince, a wrinkle of the nose. No thanks, too 
cute, too slow, no APIs. Melinda French of Microsoft 
even said recently to a roomful of 800 computer-industry 
movers and shakers, “this is a program that nobody in this 
audience will use." 

But Bob matters, and not just because computer wonks 
like you and me will be spending more time trouble- 
shooting our in-laws' new triple-layer-cake systems ( Bob 
is a shell on top of Windows, which runs on DOS). No, 
Bob matters because it has several crucial user-interface 
innovations that will change the way the next genera- 
tion of computer users expect their machines to behave. 
Bob's innovations are going to make systems design 
more complicated. 


My Friend Scuzz 

The most visible interface element of Bob is its little car- 
toon-character personalities that act as your guides and are 
the center of Bob's "social interface." My favorite is 
Scuzz, the adolescent rat, who comes with props like a 
basketball and an out-of-tune electric guitar. Microsoft 
people will tell you they based the concept of Bob on a 
well-known fact: Users often react to their PCs as if they 
are living beings—they smile, get angry, and talk to 
them. So, based on the fact that people treat their com- 
puters as if they are alive and have personality, Microsoft 
designed Bob so the personalities are in your face. 

Is this a good thing? Like a lot of people, I talk to my 
car, mostly when it's not doing what I want it to. But 
it's just an inanimate hunk of metal and plastic. Its per- 
sonality is the one I project onto it, affected by the design 
decisions of its engineers, especially the one who de- 
signed in the loud clunk it emits when accelerating out of 
a corner. 1 am happy—delighted, actually—that the same 
engineer didn't design my car with an overt personality. 
As it is, it has all the personality I can handle. 

The problem is, users who get used to Bob and Bob- 
like interfaces are going to start expecting new programs 
to have overt personalities. When your sister goes to get 
money out of Mister ATM, she'll expect it to have a 
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Mister attitude. In the absence of a character-based help- 
ing hand, people are going to feel lost. 

I don't want to sound like a Luddite, because I’m in fa- 
vor of technology that makes computers easier to use. 
But there's a programming problem here for systems 
implementers. What personality will new custom pro- 
grams have? If you write a system for your company, 
how will you design its personality (as if its bugs and 
quirks aren't personality enough)? Will you have to hire 
a personality consultant for every new project? Or will 
some clever vendor create a toolkit of personalities you 
can plug into your application? Regardless, you'd better 
start thinking about it, because users raised on Bob are go- 
ing to expect something—little smurfy bunnies, obnox- 
ious rats, or other jabbering cartoons—to help walk them 
through new applications. 


Do What | Mean 

The other key tenet of Bob is that its personalities track 
what you do. Do the same operation an inefficient way 
enough times, and the cartoon will pop up a little text 
balloon that says something like, “Are you trying to erase 
a whole word? In the future, you can press Shift-Back- 
space to do the same thing quicker." 

Now, aside from the fact that I don't normally take 
advice from cartoon characters, this concept is spot-on. 
Computer products should anticipate the needs of the 
user. Unfortunately, few programmers have enough train- 
ing in human-factors engineering to understand al] the 
misguided paths a user might take to perform a given 
task. I’ve sat in on plenty of usability tests where it be- 
came obvious why the video booth is soundproofed: It's 
not to keep the sound of the person under test from get- 
ting into the control room; it's to keep the programmers’ 
screams and yelps of dismay from distracting the user. 

It’s hard to write simple programs. It takes a special 
sensitivity and an ability to remove yourself from your 
project long enough to see it through the eyes of users. It 
also takes a lot of resources and code to make the core of 
any program approachable from the thousand different 
directions from which a thousand users will come at it. 

But save me from cartoons. Give me a button labeled 
“Do What I Mean,” and leave it at that, thank you very 
much. B 
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WinBook xP АТ 1999, IT'S THE 
ONLY SPEEDING 


Choose the pointing device that works best for you: 


4479 ML OPTIONAL TOUCHPAD 
. Ф - 


ETANDAAD FGK Pi: 


TECHNICAL SPECIFICATIONS 


*SL-ENHANCED INTEL 486 DX4-75MHZ OR 486 DX4- 
T00MHZ. 


•5.9 LBS. DUAL-SCAN COLOR OR 6.1 LBS. OPTIONAL 
ACTIVE MATRIX COLOR 


e DIMENSIONS: 11.3" X85* Х 1.7" 

s AMB, ВМВ OR 16MB RAM (EXPANDABLE UP TO 32MB) 
e 3.5° 1.44MB DISKETTE DRIVE 

e REMOVABLE 260 TO 810 HOD 


* VGA DUAL-SCAN COLOR OR OPTIONAL ACTIVE MATRIX. 
MONOCHROME UNITS ALSO AVAILABLE 


s 10-CELL NIMH BATTERY & AC PACK 
e SUSPEND/RESUME FEATURE 
e TWO TYPE I| OR ONE TYPE iil PCMCIA SLOT 


* INTEGRATED DUAL-BUTTON POINTING STICK, OPTION- 
AL DUAL-BUTTON 19MM TRACKBALL OR OPTIONAL 
DUAL-BUTTON TOUCHPAD 


* PARALLEL, SERIAL AND PS/2 PORTS 

e 1MB VIDEO MEMORY WITH EXTERNAL VGA PORT 

e LCD FUNCTION INDICATOR PANEL 

e 14.4 SEND/RECEIVE FAX/VOICE/DATA MODEM OPTIONAL 
e INTERNAL AUDIO OPTIONAL 

e DOCKING STATION OPTIONAL 
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We use only genuine Inte! 


TICKET YOU'LL 
ENJOY PAYING. 


e Intel 486 DX4-100MHz 
* 10.3" dual-scan color т рау 
• 4MB RAM/260MB HD 


г Я = = m • [ntel 486 DX4-100MHz 
* Active matrix color display 
* 16MB RAM/8IOMB H 
• 144 Fax Modem 
• DOS and Windows 


S Comparable savings on all other WinBook XPs—from 
‘ur base models o notebooks forthe power user For 
current pricing and configurations, call 1-800-725-3469. 
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a subsidiary of Micro Electronics, inc. 


US coke cay Ahliy unconditional money-back guarantee 


Call us today, toll-free 
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Discover Card, MasterCard, personal check or P.D. —— = 
from date of purchase. 
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1. Because it runs at 
I00MHz. Period. 


2.16 the best value in 
Windows-compatible 
CPUs. 


3. There is no such 
thing as a faster 486. 


4. It's 100% Microsoft 
Windows-compatible. 


5. It runs all your 
favorite Windows 


programs—really fast. 
6. It's an incredible value. 


7. Your applications 
don't run in clunky 
emulation mode. 


8 Every bit as good as 
a 60MHz Pentium. 


And a far better value. 
9 It's the Ferrari of 486s. 


10. OOMHz speeds Wow! 


11. Two words: 
price/performance. 


12. Three words: 
Value! Value! Value! 


13. It comes from AMD 
—the leading alter- 
nate source for 486 
devices. 


14. It puts 60MHz 
CPUS to shame. 


15. Good luck finding 
a better value. 


16. "The robust 486 is 
alive and well"— 
Michael Slater, 
Microprocessor 
Report. 


17. Slater continues, 
"Enhanced 486 
chips will play a 
major role in 1995." 


18. Slater concludes 
“an aggressively 
priced DX4 chip 
would be a great 
product." 


19. JOOMHz...cool! 


25. It's tried and true 
technology at a 
great price. 


26. We were tempted 
to paint racing 
stripes on the side. 


27. Try and find higher 
performance at a 
better price. 


28. Runs MS DOS. 

29. Runs OS/2. 

30. Runs Novell NetWare. 
3]. Yes, even UNIX. 


40. You only live once. 


4]. Surf the internet @ 
IO00MHz. 


42. Runs CompuServe, 
43. Runs America Online. 
44. And Prodigy, too. 


45. It runs everything 
you need it to, 
much faster. 


46. My 486 is faster 
than yours! Neener 
neener neener! 


20. Unlike some CPUs, 
its good with figures. 


2l. Killer part. 
Killer speed. 
Killer value. 
Killer! 


22.Certified 10096 
Windows-compatible 
by XXCAL. And they're 
really picky. 


23. You don't have to 
upgrade all your 
existing software. 


24. Forall you chip-heads, 
we use 0.5 micron 
process technology 
for our 486 devices. 


32. Runs Microsoft Word, 
without a hitch. 


33. We'll say it again, 
it's 100% Microsoft 
Windows-compatible. 


34. It's Windows NT- 
compatible, too. 


35. And Microsoft Excel. 
36. Microsoft Office. 
37. Microsoft PowerPoint. 


38. Pretty much every- 
thing Bill Gates has 
to offer, it handles 
flawlessly. 


39. Don't forget Quicken. 


47, It runs Lotus 1-2-3. 
48. Lotus Notes. 
49. Lotus SmartSuite. 


50. And every other 
Lotus program you 
can think of. 


51. I00MHz. Case closed. 


52. Grease + lightning 
= |OOMHz Am486. 


53. Your 386 users 
will kiss you. 


54. It’s a smart move. 
55. Runs WordPerfect. 


56. Also WordPerfect 
Office. 


One AMD Place, РО Boa 3453, Sunnyvale, CA 94084 © 195 Advanced Micro Devicws, inc AMD, Ihe AMD logo and Am4&5 are registered trademarks of Advanced Micro Delors, ine АЙ other brad, product, or company names are property of their respective holders. 


57. And ClarisWorks, 
for that matter. 


58. If you don't upgrade 
soon, your users 
will have you drawn 
and quartered. 


59. Megahertz. 100 of 
them, to be exact. 


60. We've invested over 
a billion dollars so 
we can keep cranking 
out tons of them. 


61. Think you can pass 
up a deal this great? 


62. You must be inter- 
ested in high per- 
formance—you're 
still reading. 


63. 15 the greatest 486 
ever made. 


64. You're too smart to 
pass this offer up. 


65. Why not? 


66. It's tough to argue 
with I00MHz 
performance. 


67. It runs Harvard 
Graphics. 


68.Corel DRAW! 
69. Aldus Page Maker. 


70. Adobe Illustrator. 
71. Adobe Photoshop. 
72. Even AutoCAD. 


73. You're incredibly 
smart when it 
comes to these 
kinds of decisions. 


74. It's like driving in 
the commuter lane, 
all the time. 


75. You sure know a 
great value when 
you see one. 


76. It'll keep those 
penny-pinchers 
in accounting off 
your back. 


77. You dont have to dou- 
ble check your math. 


78. Did we mention 
that it's the best 
value available 
in 486 CPUs? 


79. It's an offer you 
can't refuse. 


80. Everyone in your 
office will be jealous. 


81. Turtles run faster 
than your current 
systems. 


82. It'S at least worth a 
test drive, isn't it? 


83. Look up "tight-wad" 
in the dictionary 
and there's a pic- 
ture of your boss. 


84. Without a doubt, 
the best value in 
486 CPUS. 


85. Runs PC Tools. 


86. And Norton 
Utilities. 


87. Also Norton Desktop. 


88. Compatible with 
your software, 
peripherals, net- 
works—everything. 


89. Certified 10096 
Microsoft Windows- 
compatible. As if 
you didn't know. 


90. Damn, it's fast! 


91. Performance equal 
to a 60MHz Pentium. 


92. Even the folks with 
big budgets will 
admire your busi- 
ness sense. 


93. It's the most appro- 
priate technology 
for the bulk of your 
users. 


94. Now you can afford 
that cellular phone. 


95. Compaq says, 
“lIOOMHz 486 sys- 
tems represent a 
significant market 
opportunity and we 
are delighted there 
will be an additional 
source of supply.” 
— Jim Paschal, 

Vice President of 
Desktop and Cor- 
porate Engineering. 


96. The mere thought of 
an AMD CPU some- 
how appeals to your 
rebellious side. 


97. Can actually handle 
the rigors of com- 
plex calculations 
like division. 

98. We've got ISO 9000 
certification—in plain 
English, that means 
world class manu- 
facturing facilities. 


99. 100MHz. Golly, 
that's fast. 


100. Need a hundred 
more? Call 1-800- 
222-9323 and ask 
for literature pack 
#209. Today. 
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Here's our dilemma. If we tell you that the Microsoft? FORTRAN PowerStation family of 


ТАКЕ [Г 


32-bit development systems gives you the same level of performance on a high-end PC that you've come to expect from a UNIX 


FOR A 


workstation, you might not believe it. You could, in fact, be skeptical when we say it's optimized to give you full 


2,900 rpm SPIN 


32-bit power on multiple platforms such as MS-DOS, Windows and Windows NT" operating systems. Even the fact that the 


AND 


Microsoft IMSL libraries are identical to workstation or mainframe versions but are only a fraction of their cost may not 


PLEASE 


fully convince you. Or that FORTRAN PowerStation makes porting existing code to PC platforms easy and facilitates 


FEEL 


programming thanks to an environment that lets you take full advantage of the Windows GUI. Let's face it, the only thing that's 


FREE IO 


sure to convince you about FORTRAN Powerstation is FORTRAN PowerStation. Which is why we're offering you the chance to 


KICK THE 


test drive it absolutely free. Just fax or mail in the attached coupon, or e-mail us at fortran@microsoft.com. But do it soon, 


COMPILERS. 


because supplies are limited. And like any test drive, we ask that you observe the speed limit. So please try to keep it under 3,000. 


Microsoft 


WHERE DO YOU WANT TO GO TOD 


FAX BACK (206) 936-7329 ATT: MICROSOFT FORTRAN 
(or if you prefer, mail to Microsoft FORTRAN, | Microsoft Way, Redmond, WA 98052- 6399.) 


Before you take the FREE FORTRAN PowerStation Test Drive, there's something you should know. You 
don't need a license, but you do need a PC running Microsoft Windows version 3.1 or later. And you do 
need to hurry, because these kits are going fast. 

NAME 

PHONE 

COMPANY NAME 

COMPANY ADDRESS 


CITY 


© 1994 Microsoft Corporation. All rights reserved. Microsoft and MS-DOS are registered trademarks, "Where do you want to go today" and Windows and Windows NT are trademarks of Microsoft Corporation МС6 


BULLETPROOF 


Introducing the latest additions to the 
ММ... just introduced a host 


of new ways to benefit from APC's 
award-winning reliability. With 
solutions from surge protectors 
through midrange UPS systems to 
protect anything from a basic PC 
to the most advanced superserver, 
APC is your one-stop shop for 
reliable power protection. Call 
today for a more information on 
our new, enhanced product line of 
“bulletproof” protection! 


Use Af EZ 's new UPSs with our other award- | г | TH 
winning products and accessories... Back-U PS Bac k-U PS Pro 


BEST VALUE POWER PERFORMANCE PROTECTION 
PROTECTION FOR PC FOR ADVANCED UNIX 
WORKSTATIONS WORKSTATIONS 


— w a jse with Compaq Presario, ІВМ ValuePoint anc Use with SUN, HP, Silicon Graphics, IBM RISC 6000, 
e Tm - Ё 5 hiia ы = ivalent 386 and 486 PC workstations and UNIX workstations 
SurgeArrest’ AC surge New ProtectNet™ data 
suppressors... line surge suppressors... » SIMPLE SIGN IALING SIMPLE SIGNALING 
E Unmatched surge and lightning All the protection of Back-UPS, plus: 
protection for maximum hardware safety Bl Automatic voltage regulation provides 
lll Site diagnostics automatically spot enhanced protection against long duration 
missing ground and reversed polarity brownouts and overvoltages 
Ш LAN signaling allows simple shutdown Ш Built-in network card/modem surge 
with interface kits (400 and above) protection for maximum system integrity 
, User replaceable, hot-swappable سياد‎ |. эры Battery Management extends 
: — ` f í "batteries insure uptime safe disposal Battery life and increases runtime 
ACCessones Inciu dmg rower Лапорег bower 
Me nsure-UPS, control centers... E $25,000 lifetime Equipment Protection m ———— m for better 
Cal-UPS" 11 and . erformance and reliabili 
vare UPS"... ш Available in 200, 280, 400, 450, 600, 900, P ty 


1250 Volt-Amps. Starting at $119 list. Ш Available in 280, 420, 650 Volt-Amps. 
Starting at $199 list. 
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left to right m^ rf le signaling = = m^ Enhonce 
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f signaling and SNMP 


APC Exclu ded power loss —— д management allow full 
Medi AI © Pers the industry гу" m B signe ali ing wide areg control, such as 
ion of kits, ws UP PowerChute PLUS 
including PowerChute. 9 datalogging PowerNet 


©1995, Ameriao Power Canicrucn. АЛ nghts reserved. All trademarks are che propery od they revpecte cwu 
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MIDRANGE [Systems . 


| “шт —LE SEA deux 
CROIC + MAGAZINE SI К ICT AWARDS 


iv. E 3 TORS 
Y" [UE CHORE ResetlerNews 


ROTECTION 


world's best-selling UPS protection 


BEST VALUE SERVER 
PROTECTION FOR SMALL 
eger p admin 


ith PS/2, Del a and equivalent small 
siness or барен me nt servers 


= = SERIAL SIGNALING ` 


All the protection of Back-UPS Pro, plus; 


Ш Serial communication for enhanced 
network shutdown and control. Allows 
power quality event log, scheduling and 
UPS self-test. 


‚ Ships with PowerChute v/s software 
"Tor maximum reliability and convenience 


Ш Available in 420, 650, 1000, 1400 Volt- 
Amps.Starting at $349 list. 


Solutions to suit any application 


J. APPLICATION ` 
w TIONS BACK-UPS 


SMART-UPS vis 


— t» 
INetv vare "M 
| ией and MICROSOFT 
` cc pr WINDOWS NT 
Approved COMPATIBLE 


PERFORMANCE POWER 


MANAGEMENT FOR ADV’NC’D 


iret ee ЗА in 


PC 55, Alpha and equivalent 
Serv rers and internet. devices 


MATTH EM CS se {IDC ule Ahr- 
All the protection of Smart-UPS vis, plus: 


ll Software configurable features 


B». SmartSlots for SNMP manageability 
means wide-area reliability and uptime 


IS Full sine wave output 
lil Supports APC monitoring accessories, 


such as Share-UPS, Measure-UPS, Call-UPS 


and more. 
Ш Rackmount and extended run models 


Wi Available in 250*, 400*, 450, 700, 1000 
1400, 2200, 3000 Volt-Amps. Starting at 
$299 list.* Not ali features avallabie on these units 


PERFORMANCE 


SMART-UPS 
MATRIX-UPS 
MATRIX-UPS 


BACK-UPS PRO 
SMART-UPS 
SMART-UPS 


huit] 


No ores 


D SERIAL SIGN 


2 


ПЁ 


ADVANCED MODULAR 
PROTECTION FOR 
^ud 4 sou 8 


Use : VAX, NetFrame and 
equivalent minis-servers 


rom = 
[E a JE => 


(P oO Cb къ» ad Akl s j 1 - 
ALING & SNMP MANAG AB : 


All the protection of Smart-UPS, plus: 
> Modular hot-swappable design for 
PT 00% uptime 


Ш Add runtime quickly and easily with 
microprocessor-controlled SmartCells 


Ш 60% lower lifecycle costs than 
comparable brands. 


W Available in 3000 and 5000 Volt-Amps. 
Starting at $3499 list. 
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AMERICAN POWER CONVERSION 


Dept. A2 


800-800-4APC 


Responding to Rafe 


I’m taking Raphael Needleman up on his 
invitation in "Information Underload" 
(February Editorial). I strongly suggest 
that you give BYTE a significant presence 
on the WWW (World Wide Web). Several 
other magazines are doing so; BYTE could 
do it better. 
Jim Tubman 
Research Officer 
Calgary, Alberta, Canada 
jbrubmanQ skyler.arc.ab.ca 


As a wildly enthusiastic com- 
puter user and aggressive info- 
hound, I have to say you've 
written an editorial with a num- 
ber of good points. However, 
one man's garbage is another 
man's food. We all need filters the size of 
a baleen. There would have to be 50 of 
me to absorb it all at the depth I'd like to. 
We need many clones or multiple life- 
times. 
Lee van Laer 
71623.277@compuserve.com 


Chintzy on the Test Results 


If the intent of the January Lab Report was 
to answer the question, “Which is the best 
monitor among the 17-, 20-, and 21-inch 
classes?", it missed the boat. Many have 
“excellent” scores in the best overall, qual- 
ity index, and features columns. How can 
we differentiate monitors with the same 
scores? Why not publish the test results 
and let the reader decide? We want to 
know which monitor has the best picture— 
period. If you answer this question at all, 
you do it without elegance, clarity, or 
quantitative precision. 

Vic Spelman 


victor@alleys.com 


An Unfocused Rant 


In “Networks for the Enterprise” (Febru- 
ary), the author rates Windows NT above 
OS/2 LAN Server. The Workstation ver- 
sion of Windows NT 3.5 is too slow to 
use on a 16-MB 486. I had to increase my 
swap file size from 15 to 32 MB to make 
Microsoft Visual C++ 2.0’s resource com- 
piler compile a small resource file on the 
command line. The operating system, the 
SDK (Software Development Kit), and 
Visual C++ 2.0 together take nearly 400 
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MB of disk space. The minimum 4-MB 
RAM requirement should be 40 MB. 
Problems with Windows for Work- 
groups 3.11 include “internal error” mes- 
sages and corrupted NetWare net.cfg files. 
Microsoft orphaned Win32s in C++ 2.0; 
Win32s APIs are no longer documented. 
You cannot compile or debug Win32s 
applications under Windows 
for Workgroups 3.11. The only 
debugging tool remaining 
crashes a lot, and Windows NT 
3.5 breaks Visual C++ 1.1° 
1.0 linker. When Microsoft 
helped against IBM’s monop- 
oly, we all sided with Mi- 
crosoft. Now Microsoft is the 
monopoly, and it shows. 
Xiaodong Tan 
Xtan Gprairienet.org 


We propose many reasons why OS/2 LAN 
Server 4.0 did not perform as well as 
Windows NT Server 3.5: Its client soft- 
ware doesn't support the protected-mode 
redirector of Windows for Workgroups 
3.11; we had to test LAN Server in 16-bit 
mode file I/O; and the client software 
would not run with Windows for Work- 
groups’ 32-bit disk and file I/O enabled. 
Another factor could be that LAN 

Server 4.0 does not provide a config- 
urable volume block size, which should 
match the hardware's blocking factor 
for disk striping. We attached a Core In- 
ternational disk array that has a default 
configuration of 32 KB. Unlike other 
LAN operating systems that 

provide volume block size gg 
options (e.g., you can set 
NetWare’s block size from 4 
to 64 KB), we did not know 
LAN Server's block size and 
could not change it anyway. 


Apple's Newton MessagePad Phones Home 


I find BYTE's coverage of late-breaking 
technology and its practical applications 
excellent reading. Andy Reinhardt's arti- 
cle "The Newton Goes Vertical" (Janu- 
ary) on the customization of Apple's New- 
ton MessagePad into a field service 
machine for telephone technicians is ex- 
tremely timely. Several weeks after the 
article came out, I mentioned it to a tele- 
phone technician who was using such a 
machine at my workplace. He gave me a 
first-class tour of the device, and it ap- 


pears to live up to Reinhardt's technical 
specifications. 

G. Morrison 

Address withheld 


I just want to compliment Andy Reinhardt 
on the Dracon CDA (craft digital assis- 
tant) piece in the January issue—virtuoso 
reporting and writing! I have never been so 
mesmerized when reading about a test 
widget. In addition, my mother could have 
understood it. Well done. 
Paul McCloskey 
paulmcc  mcs.net 


05/2 Drivers for Graphics 


Why did February's Lab Report, “True- 

Color Graphics Accelerators," fail to cover 

any OS/2 driver support or benchmark 
results? 

Peter Skye 

Glendale, CA 


OS/2 testing was a part of our original 
test methodology. But when we began 
testing last September, many of the 
adapters were brand-new, and few ar- 
rived with OS/2 drivers. So we requested 
them, but of those we received, most 
were not ready for prime time. In Barry 
Nance's review of Warp (March, page 
131), you'll find a table of graphics 
adapters and chip sets that Warp sup- 
ports.—Eds. 


Benchmarks 


The BYTE/NSTL 
Lab Report “True- 
Color Graphics Ac- 
celerators” (February) 
was great. It was nice to see a 
measure of video-playback performance. 
Because I’m working on a graphics/video 
subsystem under Windows 3.1/95 for Dig- 
ital Equipment, I’m interested in your In- 
terMark video and graphics tests used 
throughout the article. Are the InterMark 
tests externally available? 
Andrew Wilson 
DCI Developer 
wilson pasta .enet.dec.com 


We want to hear from you. Address correspon- 
dence to Letters Editor, BYTE, One Phoenix 
Mill Lane, Peterborough, NH 03458; or уои. 
can send E-mail via the Internet or BIX: to edi- 
tors @bix. com. Letters may be edited. 


[ YOU think Exabyte is just 8mm, think 
again. Todau, Exabyte 19 Everywhere. 


High capacity | | 
superior reliability — SNE 
software compatibility | چچ‎ 
Worldwide support 
Таре media products — | 
Certified service 


It's easy to think of Exabyte as the company that pioneered 
 — a | helical-scan 8mm tape backup and restore technologies. But 
today, Exabyte is much more. We offer customers worldwide a 


full line of backup and restore products—8mm, 4mm and quarter- 
inch minicartridge tape drives, automated tape libraries, certified 
media products and service—all with the Exabyte name. 


We're not just 8mm anymore. Today, Exabyte is Everywhere. 


z 
EXABYTE 2 


In North America, call our office аё 1-BOO-EXABYTE. In Europe, call The Netherlands office 
at 31-3403-51347. Or in Asia, call our Singapore office at 65-2716331. 


©1995 Exabyte Corporation. Exabyte is a registered trademark and “Exabyte is Everywhere" is a trademark of Exabyte Corporation. 
Exabyte Corporation, 1685 38th Street, Boulder, Colorado 80301 USA. Phone (303) 442-4333. 
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Please address your inquiries regarding 
the availability of NSTL's InterMark test 
suite to editors? nstl.com. Contact 

rick g 9 bix.com for information on 
BYTE's low-level cross-platform bench- 
marks.—Eds. 


RFA (Request for Algorithm) 


I found John Cuadrado's "Mining Statis- 
tics” (February) very interesting. My stu- 
dents and ] are working on a problem for 
the Navy related to the collection of med- 
ical symptoms data from military person- 
nel. The Navy is aware of algorithms and 
expert systems that take this data and out- 
put a probable diagnosis. What they want 
is a method of aggregating the data se- 
quentially (as it comes in on a patient-by- 
patient basis) into a few continuously mon- 
itored measurements. They want to identify 
increasing patterns of illness quickly. 
My idea is to use the geographical in- 
formation on endemic diseases to estab- 
lish known centroids in "symptom" space. 
The hard part is that a significant number of 
patients that cannot be classified into one of 
the endemic diseases might accumulate. 
We need an algorithm that detects when a 
new cluster is required and then adjusts 
the classification scheme accordingly. 
John Angus 
Professor of Mathematics 
The Claremont Graduate School 
Claremont, CA 
angusj@cgs.edu or angusjohne@aol.com 


Solutions-R-Us 


Having read Rick Grehan’s "Seer-Sem 

Offers Realistic Forecasting for Program- 

mers" (September 1994, page 34), which 

describes Galorath Associates' expert sys- 

tem for estimating the size, cost, and 

resources of a development project, we 

are now negotiating with Galorath for dis- 

tributorship of Seer-Sem in India. Thank 
you for the tip. 

A. Dear 

The Idea Machine 

P.O. Box 4268, India 

dear.idea@axcess.net.in 


An Incomplete Definition 


On page 72 of the February issue, Oliver 
Sharp defines numerical analysis as the 
study of errors caused by computer arith- 
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metic. Not so! The job of numerical ana- 
lysts is to develop and analyze algorithms 
for mathematical problems in science and 
engineering. A numerical algorithm must 
produce an answer to a problem accurately 
and efficiently. 

Consider two recent breakthroughs in 
the field: Karmarkar's interior-point 
method for linear programming and Green- 
gard and Rokhlin's "fast multipole" algo- 
rithm for n-body problems. In each of 
these, unexpected insight led to a new al- 
gorithm significantly faster than its pre- 
decessors. Analysis of round-off error 
played no role in these discoveries. 

Stephen Vavasis 

Department of Computer Science 
Cornell University, Ithaca, NY 
vavasis@cs.cornell.edu 


Programming in Prolog 


Dick Pountain’s “Constraint Logic Pro- 
gramming” (February) propagates the 
myth of Prolog’s poor execution perfor- 
mance as the main hindrance to its com- 
mercial acceptance. The best Prolog sys- 
tems compete in performance to C (e.g., in 
some cases, the Aquarius system, distrib- 
uted by USC, executes faster than C). 
Pountain identifies Prolog's search pro- 
cess as the root of its inefficiency, but you 
can easily program efficient search tools 
with Prolog. The key is to use the built-in 
search only as a primitive when develop- 
ing new search algorithms. 
Peter Van Roy, Ph.D. 
Saarbruecken, Germany 
vanroy @dfki.uni-sb.de 


Silver-Streak Sauté 


The following oversights occur in Stan 
Miastkowski's “Daisy-Chain Ethernet" 


(January): Silver-satin telephone line cord 
is 26-gauge stranded, not 18 gauge. The 
lower the wire gauge number, the thicker 
it is. Copper wire has a series of frequen- 
cies that are multiples of the pulse rate, 
not memory. When an NIC's (network in- 
terface card) impedance is not the same 
as the cable's, the different frequencies 
travel back and forth at different speeds 
and attenuation levels. This causes prob- 
lems such as ringing and overshoot. Im- 
pedance is not specified on telephone wire, 
so you cannot design an NIC to match it. 
However, you can use Schottkey diodes 
to clamp overshoot, the way surge su- 
pressors clamp spikes on power lines. 
Finally, the nominal ringing generator 
voltage in analog telephone systems is 90 
VAC 20 Hz. On-hook battery is nominally 
48 VDC dropping to around 10 VDC off- 
hook. Where did the notion of 180 VDC 
come from? 
Wilton Helm 
Address unknown 


Your comment on wire gauge is correct; 
a Silver Streak designer told me copper 
wire has memory, but your technical ex- 
planation is more accurate. Your com- 
ments on ringing voltage for standard 
analog telephone lines are also correct; 
what I presented describes a worst-case 
scenario for proprietary in-house sys- 
tems.—Stan Miastkowski 


FIXES 


In “The Great Little File System" (Febru- 
ary), we omitted Veritas' contact infor- 
mation. Veritas Software ((415) 335-8000) 
is in Mountain View, California. 


The “Best of Comdex” text box (Febru- 
ary, page 24) continues on page 28, not 
on page 30 as published. Ш 


COMING UP IN MAY 


* QUICKTIME VIRTUAL REALITY 
A new dimension of full-spectrum photo-realistic graphics from Apple and Microsoft. 
ЊТ жў. 


e DIGITAL VIDEO 


Networking, compression, and how to set up your own video studio. 


e SUPER SERVERS 


Mainframe capability in small packages. 


e PRINTERS 
29 printers that mean business. 


* THE BRITISH LIBRARY IS ON-LINE = 
You can now search and retrieve text from OPAC (Online Public Access Catalog), the 
British Library’s catalog of its 13 million volumes, 


Choose Your 


Plextor’s APleX Quad Speed CD-ROM Drives. Now Available in 256K and 1MB Buffer. 


It's a war out there. And if you're engaged in the battle 
for multi-media performance or fast data access, your 
first line of attack is a quad speed CD-ROM drive from 
Plextor. Designed to plow through reference data, 
archives, and today's most sophisticated multimedia 
applications, the 4PleX line of reliable drives boasts 
an arsenal of features including a 600KB/sec transfer 
rate, access to the world's largest CD-ROM drive buffer, 
blinding access speeds, the security of a two-year war- 
ranty and unlimited toll-free technical support. 


Plextor offers you a choice of weaponry. The 4PleX 
256 provides quad speed multimedia performance 
with fast access to key data. To triumph 

over new high-demand video applica- 

tions and games, or to impress your 

allies with sophisticated multimedia 
presentations, choose the original 4PleX 


with a 1MB buffer. Like a reconnaissance scout, the 
buffer looks ahead and anticipates your needs. As a 
result, every frame of video advances through your 
computer. Both drives give you smooth, fast, winning 
performance without over-taxing your computer in 
strategic multi-tasking situations. 


No wonder PC Computing gave the 4PleX a four star 
ranking and the title "King Quad." Today's CD-ROM 
explosion promises to take no prisoners. So arm yourself 
with a 4PleX and rest easy knowing you are equipped 
to win the battle. For your nearest Dealer and a free 
copy of our latest book “18 Questions to Ask Before 
Purchasing a CD-ROM Drive" call 
1-800-4PLEXTOR (1-800-475-3986). 


ЮО PLEXTOR 


PC Computing МУР Finalist and PC Wartd Fest Ruy awarded to Plextor's 4PleX CD-ROM Drive. ©1995, Plextor Corp, All Rights Reserved. All trademarks or registered trademarks specified are owned by their respective holders. 
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Mae Clones 


—Finally 


Now, more than 10 years after Apple introduced the Mac, the first Mac OS-compatible 


systems sanctioned by Apple should be available soon 


DAVE ANDREWS 


y the end of this month, at | 
least three companies ex- 
pect to be selling Mac | 
OS-compatible systems. 
Each company will use a different strat- | 
egy to complement Apple's line of 
Macs. For example, the first generation | 
of systems from Radius (Sunnyvale, 
CA) will consist of high-end Macs for 
video-editing and color-publishing pro- 
fessionals. And other companies will 
introduce highly expandable systems 
with extra NuBus expansion slots or low-cost sys- 
tems built using PC manufacturing facilities and 
some PC components. Also, companies such as Pi- 
oneer will release Mac clones for the entertainment 
market. 


Bridgette (El Cajon, CA), a vendor of mass-storage products 
for the Mac, will be one of the first vendors to sell Mac clones. 
The company's first Quatro 850 systems, which will be sold un- 
der the Cutting Edge label, will use Apple's Centris 650 mother- 
board, the Apple SuperDrive floppy drive, and either a 25-MHz 
68LC040 with по FPU or a 33-MHz 68040. 

Bridgette hopes to introduce systems lacking from Apple's 
product line by introducing midrange tower Macs with three 
NuBus slots (the only systems available from Apple with three 
NuBus slots are the Power Mac 7100 and 8100), one PDS slot, 
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Radius's Mac OS-compatible systems 
will be high-end Macs for graphics or 
video-editing professionals. Radius's 
first systems will use the same 
motherboard as Apple's Power Mac 
8100/110 and a PowerPC 601 CPU. 


five drive bays, and up to 128 
MB of RAM. Future systems 
from the company will offer 
seven drive bays for RAID 
configurations. 

The company may also of- 
fer DOS/Windows-compatible 
configurations through adapter 
cards from Orange Micro ( Ir- 
vine, CA). For example, it ex- 


pects to sell a 68LCO040 ver- 
sion of the Quatro 850 with 8 
MB of RAM, a 540-MB SCSI 
hard drive, a double-speed CD- 
ROM drive, and a 17-inch 
monitor for $1999. Another 
system, with 8 MB of RAM, a 
270-MB SCSI hard drive, a 
keyboard, a mouse, and soft- 
ware utilities (but no monitor), 
will sell for under $1000. 

Power Computing, a start- 
up company from Milpitas, 
California, is using the same 
components as Apple but in a 
motherboard of its own design. 
It will sell its own brand of 
Mac clones as well as mother- 
boards to companies that want 
to build Mac clones. Power 
Computing declined to release 
specific details of its systems, 
but sources say the company 
will use widely available PC 
components (e.g., power sup- 
plies and chassis) whenever 
possible to make less expen- 
sive Mac systems. Power Com- 
puting's systems should sell for 
10 percent to [5 percent less 
than a comparable Mac. 

Power Computing's first 
PowerPC 601—based systems 
will likely ship this 
month in two configu- 
rations, a tower and a 
baby AT chassis, with 
standard Mac connec- 
tors, such as an ADB 
(Apple Desktop Bus) 
port for the keyboard 
and a 15-pin video 
connector. The first 
systems will contain 
NuBus slots, with sup- 
port for PCI (Periph- 
| eral Component Inter- 
| connect) to follow. 
The company is em- 
ploying a number of tac- 

tics to keep its systems 
inexpensive, sources said. 

By making its motherboard 
fit the baby IBM AT form fac- 
tor, Power Computing makes 
it possible for PC vendors, 
some of which may have ex- 
cessive manufacturing capac- 
ity, to easily build Mac clones. 
PC makers can simply drop 
Power Computing mother- 
boards into the baby AT chas- 
sis of their choosing. 

CompuAdd (Austin, TX), a 
vendor of desktop PCs, note- 
books, and servers, has already 


said that it will build systems 
for Power Computing that will 
be sold with the Power Com- 
puting label. CompuAdd ex- 
pects to build 2000 to 3000 
Mac clones a month. 

Sources also indicate that 
Power Computing will reduce 
cost by building its mother- 
boards using a four-layer pro- 
cess. In general, manufactur- 
ers make motherboards with 
four, six, or eight layers. Ap- 
ple's Power Mac motherboards 
have six layers. Reducing the 
motherboard footprint gener- 
ally requires more layers. 
Smaller footprints push the 
motherboard's components 
closer together, which means 
more copper wires are closer 
together. Adding layers insu- 
lates those wires from interfer- 
ing with each other. But in- 
creasing the layer count adds 
manufacturing steps and trans- 
lates to increased cost, says Jim 
Turley, who is senior editor of 
the Microprocessor Report 
(Sebastopol, CA). 

Sources say that by using a 
four-layer process, Power 
Computing can reduce its cost 
by $20 to $25 per motherboard 
compared to Apple's mother- 
boards. “Using the AT chassis 
is a really shrewd idea," Tur- 
ley says. 

Tests done on prototypes of 
Power Computing's desktop 
system using the 680x0 version 
of BYTE's benchmarks indi- 
cate an overall performance 
comparable to that of Apple's 
Power Mac 7100/80 for Power 
Computing's 80-MHz desktop. 
BYTE's tests also indicate that 
Power Computing's 100-MHz 
tower system turned in a per- 


Mac Clone Vendors at a Glance 


Radius, (408) 541-6100. Will 
build high-end Mac-compatible 
systems for high-end video 

editing and color graphics. 


Power Computing, (408) 526- 
0500. Will use PC components 
along with standard Mac 
components to introduce low- 
cost PowerPC and, later, 6BOxO- 
based systems. 


Cutting Edge, (619) 441-6992. 
First systems will be 680x0- 
based, highly expandable 

midrange systems. 


formance identical to that of a 
Power Mac 8100/100. BYTE 
will review the final systems 
in a later issue. 

Volume purchasers of Macs 
look forward to Mac clones. 
“Pricing is important,” says 
Theresa Woodward, who is a 
purchaser for Dartmouth Col- 
lege (Hanover, NH), which 


currently has over 8000 Macs 
and buys 1500 more annually 
for new students. “If the sys- 
tems are 100 percent compati- 
ble [and cost less than Ap- 
ples], we're more than willing 
to go with the clones." 
Developers are waiting to 
see how well Apple's strategy 
succeeds before committing 


SERVER TRENDS 


between low- and high-end 
Intel-based LAN server sys- 
tems: The processor, installable 
RAM, cache size, and hard 
disk capacity are usually big- 
ger or better in the high-end 
servers. However, other vital 
features are becoming more af- 
fordable for vendors to imple- 
ment across their entire server 
lines as more users demand 
low-end (under $5000) servers. 
As a result, high-end features 
such as fault tolerance, disas- 
ter recovery, and remote ad- 
ministration are migrating to 
the low end. 

Features that were typical- 
ly found in high-end servers 
used for mission-critical appli- 
cations are being demanded in 
less expensive servers," says 
Mary McDowell, director of 
systems product marketing for 
Compaq Computer (Houston, 
TX). Compaq stirred up the 
low-end market with its mid- 
February announcement of the 
ProSignia 300, a system that 
will start at $3200 and will in- 
clude a 75- or 90-MHz Pen- 
tium configuration, ECC (er- 
ror-correction code) memory, 
Compaq's TriFlex/ PCI System 
Architecture, SNMP-based 
server management software, 
and other features typically as- 
sociated with the high end. 

PC-server vendors predict 
these features will migrate from 
the high end to the low end: 


SMP (symmetric multipro- 
cessing). Compaq recently re- 
placed the ProLiant 1000, a sin- 
gle-processor model, with the 
SMP-upgradable ProLiant 
1500. Vendors' future models 


are bound to bring the SMP op- 


tion down to even less expen- 
sive models. 

Cache type. Closely aligned 
with SMP is the cache issue, 
because servers that acquire 
multiprocessing capability will 
initially do so using a shared 
cache. Some examples are the 
ProLiant 1500 and AST Re- 
search's Manhattan P series. 
Not expected to filter down this 
year is a dedicated cache per 
CPU, but there's no slowing 
the growth of the shared cache. 

ECC memory. ECC is now 
becoming a checklist item for 
low-end server buyers. IBM, 
Hewlett-Packard, and others 
will probably follow Compaq's 
lead in providing ECC across 
the board, offering it at least as 
an option. Marketing wars may 
ensue when schemes like Com- 
paq's Advanced ECC—which 
corrects up to 4-bit errors—mi- 
grate, perhaps this year, to the 
low end. 

Disk arrays. For small LAN 
servers with low CPU utiliza- 


new programming resources. 
“The Mac is currently a lower 
priority [in Lotus Develop- 
ment’s presentation-graphics 
products] than Windows and 
OS/2" says Nina McIntyre, 
general manager of Lotus's 
graphics products group. “It’s 
definitely a wait-and-see situa- 
tion." 
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tion, a software-based disk ar- 
ray uses the server CPU to 
stripe redundant copies of data 
across arrayed drives. If one 
disk fails in a RAID-5 array, 
the other drives can maintain 
the data. But hard drives and 
the more efficient but expen- 
sive hardware controllers, 
which use a RISC processor 
for the striping, are also coming 
down in price. 

Manageability. IBM's Net- 
Finity, Compaq's Insight Man- 
ager, and HP's NetServer As- 
sistant compete at the high end, 
and wherever possible, vendors 
are bringing features such as 
remote management and repli- 
cated software installation to 
the low end. Às workgroup 
servers add application serving 
to their current file and print 
service responsibilities, com- 
panies need to remotely man- 
age and monitor servers at re- 
mote locations that don't have 
on-site database administration 
personnel. 

—Ed Perratore 
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News & Views 


GRAPHICS MEMORY ARCHITECTURES 


l'aster Graphics Cards on the Horizon 


C buyers will see a tre- 

mendous leap in graph- 
ics performance at the end of 
this year or early next year, 
thanks to new kinds of graphics 
memory. In the past, graphics 
chip makers increased perfor- 
mance by doubling the num- 
ber of bits that the graphics 
controller could process at once 
(e.g., moving from 32- to 64- 
bit-wide graphics architec- 
tures). Although Number Nine 
Visual Technology's (Lexing- 
ton, MA, (617) 674-0009) 
Imagine-128 ($999) graphics 
card uses a 128-bit graphics 
controller, other card vendors 
believe that doubling the con- 
troller interface past 64 bits is 
no longer cost-effective. 

Dean McCarron, an analyst 
with Mercury Research (Scotts- 
dale, AZ), a PC chip market- 
ing and consulting firm, says 
the number of pins required 
and the size of the die are so 
large, among other problems, 
that the price/performance ra- 
tio of 128-bit controllers is not 
compelling. 

Vendors are using or evalu- 
ating new memory architec- 
tures that offer better perfor- 
mance than DRAM but cost 
less than the usually more ex- 
pensive video memory. Ana- 
lysts predict that the change 
will improve graphics perfor- 
mance by 400 percent or more 
over current DRAM solutions 
in low-end and midrange PCs, 
with a markup of about $9 for 
low-end card manufacturers. 
Users should see prices for 
video-memory-type perfor- 
mance drop slightly while per- 
formance increases, improving 
motion video quality and mak- 
ing it possible to integrate 3-D 
acceleration into regular graph- 
ics controller chips. 

It’s too early to tell which of 
the many new memory archi- 
tectures—there are at least 
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фан гаїп mary ad- 
herents to lower prices signifi- 
cantly. PC and card vendors 
must evaluate other factors than 
performance alone. Also in the 
mix are cost and availability of 
chips and second sources. EDO 
(Extended Data Out) DRAM 
and SDRAM (synchronous 
DRAM) have enough backers 
to ensure that they will virtu- 
ally replace standard DRAM 
on low-end and midrange PCs 
this year, manufacturers and 
analysts say. 

EDO DRAM chips, which 
are available from several man- 
ufacturers (e.g., Micron, NEC, 
and Samsung), offer about 20 
percent faster performance than 
that of standard DRAM. This 
type of memory is already be- 
ing used interchangeably with 
standard DRAM by board 
manufacturers. By the end of 
the year, it will be widely used 
and as inexpensive as standard 
DRAM, says Jim Handy, di- 
rector and principal analyst for 
Dataquest (San Jose, CA). 
EDO DRAM gets its perfor- 
mance improvement by load- 
ing data at the same time it is 
switching to a new address, 
rather than waiting between 
these operations, as standard 
DRAM does. 

SDRAM approaches video- 
memory performance. It can 
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send data faster because all 
its parts are synchronized, or 
tuned to a clock, so the system 
doesn't have to wait as long 
between data accesses to en- 
sure the integrity of the infor- 
mation, as standard DRAM 
does. Many graphics manufac- 
turers have endorsed SDRAM. 
Prices will drop enough that it 
will add no more than a 10 per- 
cent to 20 percent premium 
over standard DRAM, McCar- 
ron says. 

Whether speedier, more ex- 
otic forms of memory such as 
MDRAM (multibank DRAM) 
and RDRAM (Rambus DRAM) 
will achieve high enough sales 
to let their prices compete with 
standard DRAM or video 
memory is still undetermined. 
MDRAM and RDRAM are 
both capable of achieving 
speeds faster than those of 
video memory. Both memories 
are single-ported, allowing 
their full bandwidth to be allo- 
cated dynamically where it's 
needed, rather than always 
keeping half in reserve to re- 
fresh the screen, as is the case 
with video memory. 

MoSys (San Jose, CA), the 
company that makes MDRAM, 
and Rambus ( Mountain View, 
CA) have promised their mem- 
ories will sell for no more than 
a 20 percent premium over 


standard DRAM. Whether this 
is achievable depends on how 
much demand there is for their 
products, McCarron says. 

While many companies have 
praised MDRAM for its per- 
formance, they have not rushed 
to adopt it. This is because 
MoSys is new and hasn't yet 
announced a second source, 
says Jon Peddie, principal of 
Jon Peddie Associates ( Tibur- 
on, CA), a consulting company 
that specializes in computer 
graphics hardware. Rambus 
has several suppliers. RDRAM 
has been endorsed by Cirrus 
Logic, a supplier of graphics 
memory controllers. It will also 
be used by Nintendo in its 
forthcoming Ultra 64, a 64-bit 
video-game system. The Nin- 
tendo relationship should boost 
Rambus's volume sales. 

A new type of dual-ported 
memory from Samsung, known 
as WRAM (Window RAM), 
will offer performance that's 
up to 50 percent better than that 
of the fastest video memory 
available today, Matrox offi- 
cials claim, but at a price that's 
20 percent lower per bit. Ana- 
lysts don’t expect WRAM to 
drop to DRAM prices because 
its dual-ported architecture re- 
quires a larger and more ex- 
pensive die. 

—Cate T. Corcoran 


ACCELERATE 


Your C and C++ 
Application Development 


The new Watcom C/C++ 10.0 
development system simplifies and acceler- 
ates development of high-performance, 

multi-platform 16- and 32-bit applications. 
Watcom C/C++ 10.0 delivers productivity 
and performance, combining our state-of- 
the-art compiler technology with а new, 
integrated development environment 
(IDE) and comprehensive set of tools. 


Package Watcom C/C++ 10.0 supports 
Hevelopment of applications targeting an 
ncredible array of platforms: DOS, Windows 
Э.х, OS/2 1.x, 32-bit DOS (includes royalty-free 
DOS extender), OS/2 2.x, Windows NT, Win32s, 
I2-bit Windows 3.x and Novell NLMs. To 
haximize the potential on individual 
platforms, Watcom C/C++ 10.0 extends the 
Capabilities of the core, multi-platform toolset 
with platform-specific tools, SDKs and libraries. 
is extensive support is amplified by the cross- 
platform capabilities of the IDE and tools, which enable 
Duilding applications for a wide range of target 

К үтми from any of the host um. 

The Best Optimization Technology Watcom C/C++ 10.0 
Án v 16- and 32-bit compilers in a single package, providing 
jou with the industry-leading optimizing compiler team. PC Magazine 
tested performance of industry standard C and C++ compilers and said: 
"the fastest executables created during testing came from Watcom C/C++”, 

F Version 9.5, while the 16-bit version of the same compiler produced the smallest 
executables”, Now, with Watcom C/C++10.0, this competitive advantage is 
Melivered with our easy-to-use development environment and tools. 


New Integrated Development 
Environment a nd Ti [001$ The new IDE is 
built to simplify the complexities of real-world 
application development and make it easy to exploit 
the high-performance, multi-platform power of 
Watcom C/C++ 10.0. In a single “project” you can 
build multiple EXEs, DLLs, and LIBs, targeting 
several different platforms. The IDE simplifies each 
stage of development from compiling and linking to 
debugging and performance tuning. The package 
includes versions of the IDE and tools for all three host 
platforms (Windows 3.x, OS/2 2.x and Windows NT), 
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• New integrated снай environment * Both 16-bit and 32-bit compilers for C and C++, 


hosted on Windows, 05/2 and Windows NT the industry's best code optimizer, faster compile 
* Comprehensive suite of multi-platform times with pre-compiled headers, C++ supports 
development tools including debugger, templates, exception handling and the Microsoft 
browser, profiler and more Foundation Class library (MFC) 
* Professional source editor, resource editors, * Licensed components from: 
testing and monitoring tools hosted on * Microsoft Windows 3.1 SDK 
Windows and Windows NT * Microsoft Windows NT SDK 
• Target Platforms include: • Novell NLM SDK v4.0 
x 16-bit: DOS * Windows 3.x « 0S/2 1.x • IBM 05/2 Toolkit v2.1 
Watcom C/C++ 10.0 includes a source editor with syntax 32-bit: Extended DOS * Windows NT * Microsoft MFC Class library 
highlighting, a suite of resource editors, testing and e Win32s * 05/2 2.x = 32-bit e Includes Rational System's DOS/4GW 32-bit 
monitoring tools tor Windows 3.x and NT development. Windows 3.x ° Novell NLM DOS extender with royalty-free distribution 
* AutoCAD ADS/ADI * Significantly expanded and revised 
A————— on-line documentation 
СС ETT "ames ttn € • And more! 


Suggested Retail Price: 


Watcom C/C++ 10.0 CD-ROM Edition n-a. 
(CD-ROM with on-line documentation) КАН 


Watcom C/C++ 10.0 


yon 


EIS HOME 


(CD-ROM with printed documentation) $450* 
Upgrades: 
(for owners of Watcom C/C++" or Watcom C/C++" v9.5) 
Watcom C/C++ 10.0 ка 
ы а AE CD-ROM Upgrade Edition $ 149 
The advanced multi- nm debugger accelerates the 
development cycle by increasing the bandwidth between Find It At ES and e or call | ee 
you and your application. Onn ЭС aA bl a | 


A Powersoft Company 


Watcom International 415 Phillip Street, Waterloo, Ontario, Canada N2L 3X2 Telephone (519) 886-3700 Fax (519) 747-4971 
° Price in US dollars. Does not include freight and taxes where applicable. Authorized dealers may self for — L. and Ju n Device are trademarks of Watcom International Corp. DOS/AG is a {radamark of Rational Systems Inc. Other 
trademarks are properties of their respective owners. CCopyright 1994 Watcom International Corp 'PC Magarine, Ma 
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Microsoft Furthers NetWare-to-NT Transition 


{ҮЛ icrosoft continues to 
ease the transition for 
users migrating from NetWare 
to Windows NT Server with its 
File and Print Service for Net- 
Ware, or FPSNW. Currently 
undergoing beta testing, with 
a shipment date dependent on 
customer feed- 
back, the FPSNW E 
utility makes Win- 
dows NT Server 
look like a Net- 
Ware 3.x file and 
print server. 

FPSNW should 
appeal to compa- 
nies that are tap- 
ping Windows NT 
Server as an appli- 
cations server to 
host mission-critical programs 
such as SQL Server but don't 
want to maintain another NOS 
(network operating system) 
server—NetWare—for file and 
print services. With FPSNW, 
companies can deploy one 
server to handle file, print, and 
applications services without 
having to change their current 
NetWare client software. 

FPSNW is the latest in a se- 
ries of Microsoft initiatives to 
offer a migration path from 
NetWare or simply use NT 
Server on NetWare LANS, ex- 
plains Jamie Lewis, president 
of the Burton Group (Salt Lake 
City, UT), an information ser- 
vices firm that specializes in 
network computing. Prior to 
Windows NT, Lewis explains, 
Microsoft required you to run 
SQL Server on its OS/2-based 
LAN Manager. That strategy 
backfired because most users 
weren't willing to ditch their 
NetWare investment just to run 
SQL Server. “Microsoft real- 
ized they had to accommodate 
reality," Lewis says. 

The first step in those ac- 
commodations was Microsoft's 
addition of support for Net- 
Ware's IPX/SPX protocol to 
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Login time: 
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You are user CC USER attached to 
Login tine: Thursday 
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You are user JON U attached to 


Server UIPER is 
Login time: 
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Windows for Workgroups and 
Windows NT Server, which al- 
lowed for such configurations 
as a computer running Win- 
dows NT Server and SQL 
Server on a NetWare LAN. 
Microsoft also added NetWare 
client support to Windows NT 


Workstation and the forthcom- 
ing Windows 95, which let 
those operating systems use the 
file and print services of a Net- 
Ware server. 

FPSNW, says Lewis, “‘is for 
people who want to get away 
from NetWare servers, period.” 


MS-DOS Prompt 


M:\JON> uhoani* 
“ 


attached to 
running NetWare 
Thursday December 22. 1994 


1994 


December 22, 


running Windows 
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v3.11 (180 uscr?.* 


server RHAPSODY, 


server UIPER, 
NT u3.5.«4 


connection 42.« 


1:04 рп 


connection 48 . 


Server RHAPSODY is running NetWare v3.11 (58 user). 
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connection 1.« 
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With Microsoft's File and Print Service for NetWare, users can log on to a Windows 
NT server that looks just like a NetWare server. The utility lets companies consolidate 
on Windows NT and upgrade their NetWare clients at a later date. 


INTERNET 


Prior to FPSNW, eliminating 
NetWare servers would require 
LAN administrators to throw 
away their investment in Net- 
Ware clients. With FPSNW, 
when users log on to a Win- 
dows NT server, it looks the 
same as a NetWare server. This 
way, companies that want to 
eliminate NetWare servers can 
do so right away and replace 
the client software when they 
are ready. 

FPSNW alone probably 
won't convince users to choose 
NT Server over NetWare. But 
it's easier for companies with 
NetWare installations to choose 
NT as an applications server 
now and replace the NetWare 
client later (e.g., when Micro- 
soft releases Windows 95). 

—Jon Udell 


Free Rides Are Disappearing 


U nisys recently decided to 
collect license fees for 


the data-compression algorithm 
used in GIF, a popular graphics 
standard of the on-line world. 
This illustrates how certain In- 
ternet components that users 
now take for granted may 
eventually cost them money. 

Seven years after its patent 
on the LZW (Lempel-Ziv- 
Welch) data-compression al- 
gorithm had been granted, 
Unisys (Blue Bell, PA) began 
requiring licensing fees for pro- 
grams using LZW. Compu- 
Serve's (Columbus, OH) GIF 
uses LZW. Last year, develop- 
ers in the graphics and on-line 
communities expressed dismay 
when CompuServe announced 
that as a result of Unisys’s re- 
quest for licensing fees, Com- 
puServe would start charging 
fees for programs that use GIF 
images. 


For years, GIF, while copy- 
righted by CompuServe, had 
been a de facto standard as well 
as a popular graphics format 
for graphics and desktop pub- 
lishing. Faced with a storm of 
disapproval from developers 
and users, CompuServe said it 
would coordinate the develop- 
ment of a non-LZW follow-up 
format called GIF24, which 
will be a 24-bit, lossless open 
graphics format. 

This controversy made users 
more wary of informal open 
standards and helped dispel the 
notion that the Internet and its 
resources are free. Jeremy Al- 
laire, who is president of New 
World Media ( Minneapolis, 
MN), a company that tracks 
trends and events in on-line 
publishing. says that users who 
assume that everything on the 
Internet is free are "sadly mis- 
taken." 


Some costs associated with 
the Internet, such as network 
setup, can be hidden from users 
when their employer pays 
them. Other costs of using the 
Internet will become evident 
to end users due to supply-and- 
demand issues. Users who 
can't afford to wait the half 
hour or so it can take to access 
a Veronica or Web searching 
site during its busiest hours 
may have to turn to surcharged 
Internet services. 

Meanwhile, developers are 
exploring GIF replacements, 
including Graphics Exchange 
Format (a version of GIF that 
doesn't use LZW ), the Portable 
Bit-Map Format, and the Free 
Graphics Format. Other devel- 
opers are exploring the use of 
preexisting graphics formats in 
their applications, such as the 
open JPEG format. 

—Steven J. Vaughan-Nichols 
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x Corel CD Creator records CD-ROM, CD-Audio, and mixed mode discs in a few 
| easy steps. Simply design the layout of the information and let Corel CD Creator 
record your disc using any Corel certified recorder! 


So Easy! So Powerful! 


e Create layouts in only a @ Data and audio can be 
few steps recorded to the same disc 

e The Disc Wizard guides е Supporis single session 
you through every step and multisession discs 

e Add information from @ Allows incremental or 
other applications multivolume sessions 
using "drag and drop" on mulfisession discs 

e "Drag and drop" layout ө Writes MS-DOS or 
design using OLE 2.0 150-9660 format 


Corel CD Creator works with the following recorders: 
Kodok CD Writer 200+ Philips CDD521/522 
Kodak PCD200/225 Philips Mognevox CDD521 
Microboards Playwrite 1000 Plasmon RF4000/RF4 100 


Ricoh R59200CD 
Smart & Friendly CD-R 1002/2000/4000 
Yamaha CDE 100/CDR 100 


Ideal For: 
e Archiving data 
e Distributing data 
e Mixing music 
@ Multimedia 
presentations 
e CD-ROM 
publishing 
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INTERNET 


The Net’s Next Big Thing: Virtual Reality 


platform-independent 

standard for VR (virtual 
reality) called VRML ( Virtu- 
al Reality Markup Language) 
could make navigating through 
on-line museums, libraries, and 
marketplaces к= — S 
on the [Internet 
as common as 
interacting with 
textual infor- | 
mation is on the | 
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“move” through space. Each 
selection causes a network re- 
quest to the Mosaic server that 
renders a new scene and/or 
loads a new HTML page. 

T eni Sandy Ressler, 
I who is project 
leader of the 
Open Virtual 
Reality Testbed 
at the National 
| Institute of 


WWW (World Ë Standards and 
Wide Web) to- "M Technology 
day. By the zu (Gaithersburg, 
time you read =| MD), says the 
this, VRML pi- in-line meth- 
oneer Mark | od's drawback 
Pesce expects | is performance. 
to have the | | "You don't get 
first freeware yRML browsers from companies suchas the real-time 
VRML author- Template Graphics Software (San Diego, response of 
ing tools and col aa rel с Sh gal VRML,” he 
brows fo "pasas says. VRML is 


Windows, Mac, and Motif plat- 
forms available on the Internet 
(http://www.eit.com/vrml/). 

Most of the current efforts— 
including VRML—revolve 
around nonimmersive (i.e., 
special headsets or helmets are 
not supported) VR. 

VRML 1.0 is based on a 
subset of Silicon Graphics’ 
(Mountain View, CA) object- 
oriented OpenInventor 2.0 3- 
D scene and graphics descrip- 
tion file format. Developers use 
VRML 1.0 to create objects 
that are rendered as an Internet 
user "walks" through a virtual 
room. Developers can attach 
hot links to HTML (Hypertext 
Markup Language) so users 
can click on an object and view 
additional text or images. 

VR on the Internet does not 
require VRML. Using in-line 
graphics—good old-fashioned 
Mosaic with pictures in it— 
you can view graphics in the 
middle of a Mosaic page. By 
pushing a button that moves 
the point of view forward, 
backward, or sideways, the 
graphics are updated as you 


28 BYTE APRIL 1995 


file-based, and once a 3-D 
scene is transferred to your ma- 
chine, performance is as fast as 
your local PC can deliver. 
Also, because VRML is based 
on OpenInvention, which sits 
above Silicon Graphics’ Open- 
GL graphics library, OpenGL 


accelerator cards will acceler- 
ate VRML. 

The prospect of widely 
available VRML browsers re- 
ceived a big boost when Sili- 
con Graphics published the 
source code for parsers of 
VRML so developers can write 
VRML viewers. Companies 
such as Netscape Communica- 
tions (Mountain View, CA, 
(415) 528-2619) and Template 
Graphics Software (San Diego, 
CA, (619) 457-5359, http://www 
.sd.tgs.com/ template) plan to 
integrate VRML into viewers. 

Companies such as TGS are 
also developing VRML au- 
thoring packages. Rik Carey, 
manager of 3-D graphics soft- 
ware at Silicon Graphics, notes 
that writing tools that convert a 
file from a specific modeling 
application's file format to the 
VRML format should be pain- 
less. “If you can write an au- 
thoring tool, you can convert 
it to VRML,” he says. Other 
toolkit developers are taking a 
wait-and-see attitude. 

"My feeling is a lot of very 
good ideas have gone into 


NETWORKED VR FROM A CAVE 


ost Intemet ув (virtual reality) projects don’t sup 


VRML, and it may be a stan- 
dard that follows HTML into 
the big league," says Kevin 
Yurica, product manager for 
Autodesk's (San Rafael, CA, 
(415) 332-2344) Cyberspace 
Developer Kit, which is a C++ 
class library for developing VR 
applications and simulations 
for Windows and Windows 
NT. "CDK is consistent with 
the direction that VRML is 
moving toward, but there are 
some issues that have to be ad- 
dressed." 

One of those issues is the 
lack of support in VRML 1.0 
for assigning interactivity at- 
tributes to 3-D objects. For ex- 
ample, with VRML 1.0, you 
can walk around and look at a 
3-D representation of three 
balls atop a table, but you can't 
currently push the table over 
and watch the balls crash into 
each other. Pesce and others 
say a future version of VRML 
will add that support, along 
with support for letting multi- 
ple people interact with each 
other in a virtual world. 

— John Vacca 


floor; Instead of ed a ses viewers wear LCD 
stereo shutter glasses that separate the altemate | 


fields going to the eyes. Images on the screen "move" 

with the viewers and surround them. An image's d 
rection and positioning are determined by a person 
wearing a magnetic tracking device from Polhemus 
(Colchester, VT). The computers supplying the power 


behind a Cave are from the Silicon Graphics Super — 
computing Systems Division. They can handle the bil- 


lions of FLOPS required when interacting with com 
plex representations of weather pattems, seismic 
activity, or industrial CAD/CAM designs. —— 

Tom DeFanti deis: zr thé director of EVL, 


UW port immersion, where you wear a helmet and —— 
aves and are immersed in a simulated environment. 
But researchers at the Electronic Visualization [ао | 


says that 50 far, researchers exploring networked <| 
Caveto-Cave simulations have proven the. concept of ` 
remote person-to-person immersive’ reality by per — 
forming basic actions (e.g., one person “touches” — 
another person's head) over the intemet using a TL 
.. Jine. For more complex applications, DeFanti is wait - 
is . ing for the activation later this spring of a VBNS (Very 
S high. Bandwidth Network Service) line that will dedicate `: 


. between two supercomputer centers. 


A Cave represents the high end in netiis VR. 


real communication going on." — 
—John Vacca and Dave Andrews 


- DeFanti notes that solutions like VRML can't address ` 
the needs of these high-end VR applications. "If you 
need to sit in a simulation of a car, you want to reach 

out and see that everything is in the right place," he _ 
` says. "You can't do that in a workstation.” ‘AS you | 
might expect, the price of a Cave is high. But DeFan- — 
ti says that for some companies, the price Is worth ft. 
“It’s beneficial enough that several of our clients are — 
building Caves,” he says. "Considering that the price | 
[s about $1 million per Cave, there's obviously some 
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So fast, it will push your eyeballs 


The Tadpole P1000 is the JASICSE notebook on the 
planet. Hands down. In fact, with $0 0 MHI of 
pure Pentiu m" power and PCI bus, it's probably faster 
than any workstation that's in your office right now. Add 
up to 810MB disk capacity and 128MB of RAM to the P1000 
for stellar performance any time you need it. 

The P1000 n built for sheer speed, but it was designed 
to handle the 3 COAT comfortably too. Its Lexmark 
(К ][ГЕ]ГҮ в} О} ТАЛЕ [D] with integral pointer and three 


mouse buttons is a nice touch. With 1MB of video RAM, 


large 10.4" active-matrix TFT TR E COLOR 


pentium 


o c E8535 OAR 


other 
01015 Tadpole cidem 


to the back of your head. 


screen and 16-bit са eid sound, every presentation is a 
. And to make a case for durability, 
we made a еда, rock-hard magnesium shell to 


protect the P1000 from life's пЁ d knoqks. Best of all, 
the processor module is factory-upgradable, and the SCSI-2 


TE X 


` 
4 | ү 
; - "4 
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removable hard drive and memory are user-upgradable. 
This is the LL A$ T notebook you'll ever need to buy. 
Although the side effects of using the P1000 may be 
slightly disconcerting at first, just think of the corporate 
— E "a ' your eyes in the back of your head. 


Call 1-800-232-6656 today! 


United States: 512 219 2200 
Fax: 512 219 2222 
United Kingdom: 01223 428200 
Fax: 01223 428201 
France: 160 86 27 92 
Fax: 1 60 86 27 89 
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Circle 117 on Inquiry Card (RESELLERS: 118). 


News & Views 


WINDOWS SUITES 


PerfectOttice a 


Strong Contender 


М2: Perfect- 
Office is a latecomer 
to the Windows applications 
suite market, following Mi- 
crosoft Office and Lotus 
SmartSuite. But an informal 
survey of PerfectOffice users 
indicates that WordPerfect 
(Orem, UT, (801) 225-5000), 
Novell's Applications Group, 
has a strong contender. This is 
especially so for users who 
want to integrate several appli- 
cations in doing a single task. 
PerfectOffice includes the 
WordPerfect 6.1 word proces- 
sor, the Quattro Pro 6.0 spread- 
sheet, the Presentations 3.0 pre- 
sentation-graphics program, the 
InfoCentral PIM (personal in- 
formation manager), the En- 
voy portable document view- 
ing and publishing solution, 
and a GroupWise client, for E- 
mail, calendaring, and sched- 
uling clients. A professional 
version adds the Paradox win- 
dows database and AppWare, a 
visual development tool. We 
interviewed seven PerfectOf- 
fice users to determine their fa- 
vorite integration features: 


PerfectScript: This task-au- 
tomation language, which lets 
users record macro commands 
across applications without 
having to learn a programming 
language such as Visual Basic, 
was a big hit with users. Per- 
fectOffice, which is similar in 
its syntax to Microsoft’s Visu- 
al Basic, also lets you write 
macro commands from scratch. 
But several users, such as 
Bruce Norton, owner of Nor- 
ton Innovation (Lititz, PA), a 
VAR and consultancy, said 
PerfectScript’s strength is its 
record feature that lets you 
quickly start automating tasks 
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across applications. 

Envoy: Users were intrigued 
by the possibilities of Envoy. 
It lets you print a document to 
a portable file format and dis- 
tribute the file to Mac or Win- 
dows PCs users so they can 
view and annotate the docu- 
ment. “I think Envoy has 
promise in the area of work- 
group collaboration,” says Paul 
Dalton, partner at the law firm 
Jackson & Walker, which has 
four offices. “With a product 
like Envoy, you can publish a 
document, and everyone reads 
it and can add annotations 
without touching the original.” 

DAD (Desktop Application 
Director) and CUI (Common 
User Interface): DAD gives 
users quick access to Per- 
fectOffice applications, and 
users said the CUI helps cut 
down on training. 

Network integration: Users 
liked the integration of Per- 
fectOffice with NetWare, say- 
ing that installation over the 
network was easy. The Group- 
Wise client provides a single 
electronic inbox for calendar, 
E-mail, and schedule items for 
GroupWise installations. 

Some users eagerly antici- 
pate the further network inte- 
gration that WordPerfect is 
planning for future PerfectOf- 
fice versions. These include in- 
tegration of GroupWise with 
NetWare’s Directory Services, 
integration of the InfoCentral 
calendar with that of Group- 
Wise, and PerfectOffice Select, 
a CD-ROM of WordPerfect 
and third-party applications 
that is due to ship this spring 
and that will let users select— 
and pay for—only the applica- 
tions they need. 

—Dave Andrews 


CODE TALK, 


RICK GREHAN 


ви Building with Real Intelligence 
At first glance, Utah appears to be just another Windows GUI builder, 


or so 1 thought when I initially examined the package's documenta- 


lion and explored the multimedia demonstrations supplied on the CD- | 
‘ROM. I was skeptical, particularly when the documentation introduced 
Semantic Information Technology, a term that refers to the model at the 


heart of Utah. After all, the data-processing landscape is swimming | 
with new "technologies," each pole to revolutionize"! Ше process ot | 


getting a computer to do useful work. 
But Utah, which is sold by ViewSoft (Provo, UT, (801) 377-0787), Is 
unique. Yes, it’s visual: You click on a button to create a blank window 


and click on more buttons to populate the window with editable entry | 


fields, scroll bars, radio buttons, or bit maps. Yes, it's object-oriented: 
The on-screen items just mentioned are not treated as code resources; 
they are handled as discrete objects that respond to external events [e.g 


a mouse-click). 
However, Utah goes a step beyond. You don't just build a scroll bar 


as something to which you will later attach an activity. You can place a 


scroll bar on-screen only after you've defined a data item that the - 


scroll bar will be linked to. The scroll bar becomes an alternate “мен” | 


of the data. 


Here's an example: Suppose you had a numeric data-entry field that | 
was a brightness setting for the computer's monitor—zero is com- 


` pletely dark, 100 is full intensity, You might want to provide a hori- 


zontal scroll bar in the form of a slider, just under the data-entry field, 
which the user could adjust with the mouse. 

In the Utah way of building GUIs, these two items are alternate views 
into the same data: one textual, the other graphical. Utah doesn't let you 
build the data-entry field, build the slider, and then decide which data 


| variable to attach them to. It does the opposite: You define a variable 
and then decide how it is to be represented and manipulated on-screen. 


The result is that, in the example I've given, the data-entry field and 


| slider are not only a means of modifying the variable, but they track the 


variable and are thus automatically synchronized with one another. 
Move the slider, and the number in the data-entry field increments and 
decrements; modify the content af the data-entry field, and the slider 
positions itself properly. 

Building such objects in Utah requires no coding on the part of the 


designer. Utah emits the C++ code that you feed to either the Borland | 


or Microsoft compiler. (1 tested Utah with Borland’s compiler. Utah 


prebuilds the project for you, ready to drop into Borland's IDE.) Better 


yet, even before you get to the compile stage, you can test your appli- 


cation in Utah's simulation mode. All the buttons, boxes, sliders, and data | 
fields operate in simulation just as they will in the final application. | 


There's no complle-test-oops-recomplle-retest cycle. 

The Windows version of Utah costs $495. The NT version costs 
$695, but that includes the Windows version for free. By the time you 
read this, it's likely that the Unix version will be available. Utah arrives 
overflowing with bit maps, buttons, and sliders—everything you need 


to build a top-notch user interface. And because it’s all C++, you can 


extend the existing set of objects to build custom versions of your own. 


Utah is definitely worth a look if your GUI building gives you headaches. ` 


THE POWER HUNGRY. 


THERE ARE ONLY Two KINDS 
ڪڪ ڪڪ‎ —==— a U 


OF COMPUTER USERS. 


THE TRULY SATISFIED. 


INTRODUCING THE IMAGINE 128-BIT GRAPHICS CARD. 

THE ONLY SOURCE OF TRUE SATISFACTION FOR A POWER-HUNGRY PIXEL 
PUSHER WITH A PENTIUM. 16396 FASTER THAN TYPICAL 64-BIT CARDS* ANO THREE 
TIMES THE DRAWING BANDWIDTH. ADVANCED MULTI-BUS MEMORY ARCHITECTURE. 

4 MEGABYTES OF VRAM. AND НАМКЕҮЕЎ, THE INDUSTRY'S LEADING 


UTILITIES SUITE. YOU KNOW WHAT KIND OF COMPUTER USER YOU ARE. NUMBER NINE 
WE KNOW WHAT KINO OF COMPLITER USER YOU WANT TD BE. 
VISUAL TECHNOLOGY 
O ALL Ii:-uDDBD-BET-NIIME 


FOR MORE INFORMATION OR THE NAME DF A RESELLER NEAR YOU. 


‘PC COMPUTING, 11/94, IMAGINE IS A TRADEMARK AND HAWKEYE i3 A REGISTERED TRADEMARK OF NUMBER NINE VISUAL TECHNOLOGY, ALL OTHER TRADEMARKS ARE THE PROPERTIES OF THEIA RESPECTIVE OWNERS. 01995 NUMBER NINE VISUAL TECHNOLOGY. 


Circle 87 on Inquiry Card. 


News & Views 


CONTENT LICENSING 


Legal Land Mines Cloud Multimedia 


he world of multimedia 
development is filled with 
more hidden legal land mines 
for developers than any other 
type of product. The programs 
bundle many different forms 
of artistic expression into one 
product, and each form carries 
its own standards and practices 
for getting permission from the 
creator to make copies. You 
can't just digitize that neat end- 
ing to Star Wars and glue it 
into your game without getting 
permission from many people. 
What it all comes down to 
when producing a multimedia 
title are the “two Cs"—clear- 
ance and cost—according to 
Dror Futter, an attorney at the 
law firm McCarter & English 
(Newark, NJ). A title such as a 
multimedia encyclopedia may 
have 300 video clips, 300 pho- 
tos or still images, and 300 as- 
sociated pieces of text, all of 
which are subject to different 
licensing and royalty fees. 
Clearing the rights to each 
item and agreeing on a fee to 
use each piece can be tricky. 
For atii how do a ams com- 


pare the pricing 
of a two-page 
written piece 
with that of a 2- 
second sound 
bite? “Tradition- 
al licensing is 


SURVEY: WHAT SHOULD BE COPIED FOR FREE 


The U.S. Chamber of Commerce’s Telecommunications 
Infrastructure Task Force surveyed 1600 business users 
to assess current and planned use of the national 
information infrastructure. Respondents ranked the types 
of information that users should be able to copy from the 
national information infrastructure without fees or 


based on use," "оп. i 
says Futter. How- “L Anything not copyright-encrypted. 
ever, that model 2. Excerpts from articles or publications, 
can break down 3. Complete articles or publications. 
with a multime- 4, Scholarly reports or information. 
dia application. s pps messages. 

Tau iod ive 6. Games, songs, movies, and other entertainment products. 
to base things on : 
potential use," he 7, Anything they want. 

8. Nothing at all. 


says. 

Futter gives 
the following example to illus- 
trate what new types of issues 
developers of multimedia ap- 
plications are facing. Suppose 
you have a virtual-museum 
multimedia package that dis- 
plays a set of images every 
time the program is run (this is 
analogous to exhibits in the 
lobby of a real museum). And 
suppose the package has a Ro- 
man art room that requires nine 
mouse-clicks to get to. "Do we 
E un the art in UTE Roman 


1 IDE =N =a La - 
i= 


gallery the same as the images 
in the [virtual lobby]?” asks 
Futter. 

Today, there are no clear 
guidelines to help developers 
when they face these types of 
issues. “Right now, every- 
thing’s done as a custom deal,” 
says Futter. And this has 
opened the door for specialists 
who deal in these issues. 

For example, Total Clear- 
ance (Mill Valley, CA) helps 


—— wade through the 


se morass of legal re- 
= quirements, which 
can be daunting. Jill 
` Alofs, the president 
of Total Clearance, 


Моа ot wate cba survey generali favored amendments that clarify when information explains that guilds 
, can be downloaded ox aremanita v tes partiet: = Mag Male EM TUE and unions have set 
5s Provide the ER wx ч 

cites) с ша established rates for 
Aow c copyright жга from if the reuse of all 

| olders to e service ` transmitting г: . 
SPEEA restrict or provider the ` Hil агаар d . types of material 

charge extra conditions ownloa wil int 
Define the types of when the under which from the that m ! po em 
types of ay information that transactionis downloading national film, video, and TV 

nformation that can equivalent toa ` and/or information : TES 
can be downloaded sale (e.g. transmitting infrastructure io Media. But this is 
downloaded with added fees downloading a materials to third parties not yet the case for 

without fees or and/or document or third parties will under all Iti di d 
restrictions, restrictions. publication). be allowed. circumstances. multimedia prod- 
- ucts (e.g., CD- 
mm ROM). Multimedia 
developers will 
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need to consider 
preexisting content 
early in their prod- 
ucts’ life cycles. 
—Peter Wayner and 
Salvatore Salamone 


Whatever 


Hann опе 7 1 іб RR 


Diamond-Film Hard Disks? 
(see "Diamond Film Has 
Promise for Tough Hard 
Disks," May 1989 BYTE) 


Six years ago, BYTE's Mi- 
crobytes section reported on 
promising research in the 
use of diamond coatings for 
hard disks and that such 
hard disks were only “one to 
three years away," according 
to Stig Hagstrom, a Stanford. 
University materials science 
professor. Being the hardest- 
known raw material and with 
a very low coefficient of fric- 
tion and very high heat-resis- 
tance, diamond-film-coated 
hard disks would be more 
durable and reliable than the 
current oxide and metal- 
plated variety. 


Today, diamond-film hard 
disks are still in the labora- 
tory and not in the market- 
place. Ainissa Ramirez, a 
graduate student working 
with Hagstrom, says the 
main obstacle to diamond on 
film is the difficulty in pro- 
ducing a smooth surface. 
The other problem is that the 
high temperatures required 
for depositing the film on the 
substrate tend to damage 
the substrate. These prob- 
lems were raised in our orlgi- 
nal article, but the re- 
searchers seemed optimistic 
that they would be solved in 
the near future. 


However, as is often the 
case with many such under- 


takings, it is often a much 


greater leap than anticipated 
in moving from the laboratory 
to commercial production. 
Yet Ramirez is still opti- 
mistic. "We're still interested 
in diamond film.” He says 
that diamond-film hard disks 
may be feasible within the 
next few years. We'll keep 
you posted. 


—Nick Baran 


Mohile Pentium" Processor 


NOTEBOOK 
PERFORMANCE 
TAKES OFF 


Intel Technology Briefing 


Today's notebook com- True Desktop Performance 


puters are being designed The Pentium processor for notebooks has 
the same architectural benefits as the 


with more and more desk- other members of the Pentium processor 
pen ит top features. Advancements family, including superscalar technology, 


HOCESSOHR : à š 
which allows two integer instructions to 


like high-resolution graphics, motion be executed simultaneously. And because 
video, CD-ROM, FAX/modem and other me — two A 
, i S runs at z internally and 
peripherals are making the notebook as ЖӨН» осто l ain von tine Decals 
functional as the desktop PC. And with of the faster speed without compromising 
А Ф compatibility with system designs. The 
the new P entium processor, notebooks result is a processor that outperforms the 
now have true desktop performance. IntelDX4™ 75 MHz by aimost two times 
à and provides enough horsepower to 

Yet a notebook computer has unique vat Мсн, бауда дй. ei Active Mat 
requirements that a desktop doesn't have. time animation and mobile multimedia 
To avoid compromising either mobility "TNT 
or performance, the microprocessor inside | f 
the notebook must be designed with a | PF wu 
careful balance of three considerations: | rT if 
performance, power consumption and J x 
thermal management. | iy 

In this technology briefing, we'll explain 
how Intel's new Pentium processor provides 
desktop Pentium processor performance 
without compromising the notebook's 


battery life or thermal requirements. 


| 
| | 
| 


PCMCIA Slots 
Types Il & il! 


When completed, Pentium® 
processors resemble a 
filmstrip with a total thick- 


Tape Carrier "-— 


"Motherboard |_ Solder -— 


>= ج )== 


OPTIONS ` 


Special Rate Financing 
mma ice Financing 


= 
TRECE 
x Color Display 


intel 
pentium 


жее —p 
Motherboard 


Two other concerns with notebooks—size and 
thermal issues—are addressed by the Pentium 
processor's unique Tape Carrier Packaging 
(TCP). Unlike conventional processor pack- 
aging, TCP doesn't encase the chip in ceramic 
and plastic, but puts a thin, protective plastic 
coating directly on the silicon. This makes 


3.5" Disk | 
Drive 


the entire processor less than 1mm thick, or 
about half the thickness of a dime, with a 
weight of less than 1 gram. 

TCP also provides better thermal man- 
agement because heat isn't trapped inside . 
an insulating material. Instead, the silicon is 
bonded to a material that has excellent heat 


— 


SL Technology‏ اا یو 


» CPU Power Management One of the 
big benefits of the Pentium proces- 
sor is that it efficiently manages the 
rate of energy consumption (power) 
to extend the notebook's battery life. 
It uses 3.3 volts to consume an average 3-4 watts 
(vs. 13 watts on the desktop). Plus, with Intel’s SL 
Enhanced technology, the CPU's clock can be 
stopped when not in use, putting it into sleep mode 
where it consumes less than 1 watt of power. 
Certain parts of the chip, such as the cache mem- 
ory, can also be shut down when not needed. 


System Power Management The Pentium processor 
also has the ability to control the way power is used 
by the entire system. System MERIDIEN Mode, 
an intelligent operating mode Y 
now built into all of Intel's pro- 
cessors, allows the processor | 
to shut down notebook periph- 
erals when not in use. This 
saves energy since they are only used on an "as 
needed” basis. A suspend button, or the elapse 
of a specified time period, activates this mode. 
Returning to the prior operating state is instan- 
taneous, recalling the data exactly as it was. 


transfer characteristics and is in direct con- 
tact with an array of solder plugs in the 
motherboard. This draws heat away from 
the chip to the other side of the motherboard 
where it can dissipate, eliminating the need 
for mechanical fans to cool the computer. 


iCOMP® index 
iCOMP index! stands for Intel 
Comparative Microprocessor | 


pus > (100 AHZ) Ë — | = Performance Index. The iCOMP 
Index is a weighted average of 
Pentium (90MHz | | | i several industry-standard bench- 
| | marks. Each component measures 
Pe Pentium (75MHz) 8 Т EN с а specific aspect of processor 
| performance, including 16- and 
Pentium  (66МН2) ! | | : x ! 32-bit integer, floating-point, video 


and graphics capabilities. 
Pentium n (60MH z) 


BAPCo's SYSmark*93 for Windows* 


BAPCo is a non-profit organization comprised of 21 hardware 
and software member companies throughout the computer 
industry, including Intel. BAPCo's SYSmark93 for Windows 
1992 is an application-based benchmark used to measure overall 
system performance. Tasks are drawn from typical applications 
including word processing, spreadsheets, databases, presen- 


tation software, graphics and desktop publishing. 


grow in popularity, an modems, audio cards, video | 
improved standard called | capture cards and digital 
CardBus will extend PCI | cameras will enable users 
performance to the card to video conference right 


Intel will continue to close Intel will also continue to | socket. High performance | from their notebooks or 
the gap between desktop reduce the power consump- | peripherals such as Simul- | deliver sophisticated inter- 


performance. For exam- developing lower voltage (SVD) modems, 28.8Kbps оп the road. 


and notebook computer tion of microprocessors by | taneous Voice and Data active presentations while 
ple, faster versions of the technologies. And the 
mobile Pentium processor | company is working to 
will be developed, and make sure other desktop 
future generations of technologies, such as PCI 
microprocessors, includ- local bus, will soon be 
ing the next generation “Рб” | notebook features. 
processor will be designed As the PC Card (PCM- 
| for notebooks. E CIA) standard continues to 
| ©1995 inte! Corporation. — быс== eg om ак 
"Other brands and names are property ol their CompuServe, GO INTELFORUM; 
respecove Owners. the intemet, go to wara Corporate Presence Server 


(http Ferre intel corn). 
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DENNIS BARKER 


A 
2) 
Years Ago 
in BYTE 


Big month for sizzling systems. 
Apple's Mac IIfx was our cover 
model; buzzing along with a 40- 
MHz 68030, it was the fastest 
Mac yet. 
Wetook our 
first look at 
IBM's new 
RISC work- 
stations, the 
RS/6000 
line, built | 
around а A couple of IBM 

new 32-bit R9/6000s 
superscalar CPU. This replace- 
ment for the “lackluster” RT 
peaked at 40 MIPS, or about 
2.5 times faster than the Sparc- 
Station 1. 


Who would have thought then 
that four years later Apple 
would be the world’s leading 
producer of RISC systems and 
that Apple and IBM would be 
allies? Apple and IBM! What’s 
next—Sinatra and Bono? 


The 486 was the hot new thing, 
but many folks were cranking 
up performance by swapping 
in 386 motherboards. We re- 
viewed 23 of them. You could 
buy a 25-MHz caching board 
for $1100. 


Our newly named State of the 
Art section looked at applica- 
tions architectures, including 
two “blueprints for the '90s": 
IBM’s Systems Application 
Architecture and Digital’s Net- 
work Applications Support. 


Our reviewer had a | 
tough time tackling |- 

HP's New-Wave en- 
hancement layer for | Age _ 
Windows 2.11. He liked the 
iconic, object-oriented inter- 
face, the ability to share data 
between programs, and the 
Agent task automater. But the 
programming required to turn 
Windows applications into 
NewWave applications, the 
cryptic error messages, and 
snafu after snafu made it seem 
less than worthwhile. 


Years Ago 
in BYTE 


The big Al issue. Some of the top 
names in the field wrote about 
transplanting expert knowledge 
to a computer, massive paral- 
lelism as the key to simulating 
intelligence, a program that 
teaches Lisp programming, the- 
ories of learning, and that mira- 
cle that machines have yet to 
match: vision. 


ja sented "Microsoft's еа з2ън 08/2 20. f 
ŠŠessment of the notyetready operating system 


sd tand he wanted it, even though it was *: d 


2 is many months away." How many m 
2 АЩ big changes | before IBM тони 


— dem the Past 


“When we 
| meet those 
aliens i in outer 
Space, will we be able to 
converse? ... Yes... 
because we'll both think in 
similar ways. . . . All 
intelligent problem solvers 
are subject to the same 
ultimate constraints — 
limitations on space, time, 
and materials.” 
— Marvin Minsky 


erse engineering the brain. 
Jofin Stevens, a professor of 
biomedical engineering, wrote 
about the possibility of digital 
hardware that copies the cir- 
cuitry of the brain. While com- 
puters might be smart enough 
to ignore the O.J. trial, accord- 
ing to the professor’s estimate 
“it would take a minimum of 
100 years of Cray time” to sim- 
ulate the processing power of 
the human eye. 


Hey Dad, Did CP/M Machines 
Have, Like, Big Fins? “The mi- 
cro industry is moving toward 
new standards of adequacy that 
will eventually relegate 8-bit 
CP/M computers to low-cost 
entry-level systems—or relics, 
like my neighbor's 1957 Stude- 
baker." — Pournelle's column 


Our correspondent in Japan 
visited Hitachi to 
see the new S-810 
supercomputer. 
The hardware deserved 


Onthe cover: Hewlett-Packard's 
new barcode-reading wand. Ed- 
itorial director Carl Helmers was 
aproponent of distributing soft- 
ware on paper, in barcode form. 


Jef Raskin, info-appliance pro- 
ponent and mind behind the 
Macintosh concept, wrote 
about the technical difficulties 
of turning a computer into a 
musician's amanuensis: It lis- 
tens to what you play, then 
writes it down as notation. 


In the News "Xerox has an- 
nounced a new concept of pro- 
cessor-to-processor communi- 
cations intended for an office 
environment. This novel con- 
cept is called ‘Ethernet.’” Ru- 
mor has it that Xerox and Intel 
are developing an Ethernet chip. 


Steve Ciarcia explained how to 
build a multiuser system out of 
five integrated circuits, one 
of which was yg 
the new 16-bit 8 
8088. The post- 
card-size board 
held enough 
memory and 
peripheral in- 
terfaces to support two 300-bps 
terminals, each running a Tiny 
BASIC interpreter. 


Electronic musician Hal Chamberlin 


raves for its 600-megaflop | şa, cost n 


performance, faster than a | 
Cray. But the researchers 


admitted that without hand- | Syme 


tweaking their Fortran code 
ran no faster on the super- 
computer than on their M- 
280 mainframe. 
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The New Texas Instruments TravelMate" 5000 


e 73 Miz Pentium processor « Two Lithium ion battery packs s Serial infrared port « 10,4" Aclive Matrix or 10.5" 
Dual Scan displays • 524 million bytes (-500MB) or 810 million bytes (=722MB) Hard Disk Drives* + SMB RAM, 
expandable to 32MB + Multimedia package; Buill-in 16-bit sound, internal speaker and dual mode microphone pe ntium 


пк шш KE DA 


When the rush was on to introduce a notebook with a 
Pentium" processor, Texas Instruments decided to do what 
others thought couldn't be done. PE, 

We created a notebook that maximizes EX4/ < А 
Pentium performance by integrating full PCI bus EES 
in our TravelMate 5000. 

And for flexible connectivity, we designed a way to allow 
external access from the PCI bus to the latest peripherals. 

It was a challenge we addressed for two simple reasons: 
to give users true desktop Pentium perfor- 
mance for faster running software and expan- 
sion capabilities for investment protection. 

So now you have a notebook with smoother full-motion 
video and enhanced 3-D graphics. In addition, we designed the 
TravelMate 5000 to take advantage of the “plug and play” capa- 
bilities of Windows 95° when it becomes available. — . 

But our engineers didn't stop there. £ 4 
We added a second lithium battery without 
sacrificing size, weight or eliminating a floppy drive. 

In addition, wireless communication with other notebooks 
and desktops is very quick and easy with our integrated 
infrared capabilities. “ы — 

The Texas Instruments 5000. For more 7 
information on what others thought you couldn't do with а 
notebook, simply call 1-800-TI-TEXAS (e-mail: 2ti@msg.ti.com). 


EXTENDING YOUR REACH" 


45 TEXAS 
[INSTRUMENTS 


* Depending on model. TravelMate and “Extending Your Reach" are trademarks of Texas 
Instruments. Windows 95 is a registered trademark of Microsoft Corporation. Pentium is a 
trademark and the [nte] Inside logo is a registered trademark of Intel Corporation. © 1995 TI. 
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Who Do You Call 
TO Get The PC You Want- 
From the Inside Out? 


rm D 15891 


• NexGen 90MHz Processor e Intel JOMHz Processor 


+ Baby Case ¢ Baby Case 

e 250 Watt Power Supply s 250 Watt Power Supply 

* 256 KB Cache | © 256 KB Cache 

* B MB RAM * 8 MB RAM 

* 1.4 MB Floppy * 1.4 MB Floppy 
' 540 MB Hard Drive 4 *540 MB Hard Drive 
ОТС 2278 Controller a» STB Powergraph 64 PCI 
! Diamond Speed Star PRO VL — * Aztech Voyager Multimedia Kit 

e Aztech Voyager Multimedia Kit | га s 14" Monitor 

e 14" Monitor | |е e 101 Keyboard 

» 101 Keyboard e MS DOS 6.22 

s MS DOS 6.22 e WFW 3.11/Mouse 

$22 3.11/Mouse 

| $2295 


NexGen inside. 

Call Data Storage Marketing and 
ask for the PC of your choice -the P5 
or the NX5-more affordability from 
the inside out! 


The DataStor NX5 Series is yet another 
addition to DataStor's nationally recognized 
line of 486 and 586 PCs. DataStor 486 ISA 
and EISA PCs feature the flexibility of leading- 
edge VESA and PCI local bus technology. And 
both the DataStor Pentium and NX5 Series' 
of PCs offer workstation class performance 
at PC prices. 

When you want to look at a// the choices 


Announcing the new DataStor NX5 series, 
the latest choice in advanced personal com- 
puting from Data Storage Marketing. At Data 
Storage Marketing you pick and choose the 
PC that's perfect for you-from the inside out! 
Now you can order the Datastor NX5—the lat- 
est, most affordable equivalent to the Intel 
pentium processors, and winner of a Byte 
Magazine 1994 Product of the Year Award. 


If you are looking for RISC-based superscalar 
design, on-chip code and data caches, branch 


from the inside out...call Data Storage 
Marketing. Where else will you find options 


Data Storage 


prediction, high performance FPU and 64-bit like 80, 90 and 100MHz Pentium and NX5 Marketing Inc E 
bus, ask for the Datastor NX5. The NX5 pro- PCs? Choose from Datastor's exceptionally — ——————— ER 
vides maximum performance, outstanding ^ wide selection of video solutions and periph- e Erde papi a күп 
expandability and low cost. That’s Choice! ега! products for fifth generation PCs. We've —HM р 
got a DataStor that's just your style. Intel or 1-800-543-6090 
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Is There a God? 


RICK COOK 


et a tight hold on your credulity. Physicist 
Frank Tipler is about to take you on Mr. 
Toad's Wild Ride through modern physics in 
search of the answer to the immortal question: Is 
there a God? 

I won’t keep you in suspense. Tipler’s answer, 
rooted in current notions in quantum cosmology, is: “Not yet, but there will be.” 
What’s more, we will all be reincarnated and live forever in a computer simula- 
tion in the final fraction of a second before the universe recollapses in the big 
crunch. While you may not agree with Tipler's ultimate conclusions, you'll learn 
a good deal along the way and—if you approach it in the right spirit—have a lot 
of fun getting there. 

When traveling with Tipler, the journey often looms larger than the destination. 
Along the way, we encounter the Bekenstein bound, which is the limitation on the 
number of quantum states in a bounded region, or to put it another way, the up- 
per limit on information density, assuming each quantum state encodes 1 bit. 
We also meet the Jesuit paleontologist Pierre Teilhard de Chardin, who coined the 
term omega point and whose notion of "radial energy" bears a striking resem- 
blance to the modern notion of information. We are treated to historical dis- 
courses on the ideas of eternal return and the immortality of the soul, and dis- 
cussions of more modern concepts, such as the halting problem, Taub universes, 
and Cauchy spacelike hypersurfaces. 

At the very least, Tipler deserves an “A” for originality. This is not another of 
those dreary tomes about how the new physics proves that Hindu theologians and 
Taoist alchemists had it right all along. Tipler is a serious and well-respected sci- 
entist, a professor of mathematical physics at Tulane University, with a firm 
grasp of the standard model of particle physics. True, he is speculating on a cos- 
mic scale, but his speculations are rooted in the tools and concepts of modern sci- 
ence. Nor is this book dreary in any sense. Again and again, Tipler manages to sur- 
prise and delight you with novel approaches and new information. 

The Physics of Immortality is an outgrowth of an earlier book Tipler wrote with 
John D. Barrow, The Anthropic Cosmological Principle, which argued that we ex- 
ist because the universe is exactly the way it is. They pointed out in considerable 
detail that if the universe were almost any other way, life as we know it would be 
physically impossible. There have to be three large-scale dimensions of space, for 
example, for chemical compounds to fold themselves in the ways they must for 
life to exist. It is only a short step from the anthropic cosmological principle to the 
old argument from design for the existence of God—that God must exist be- 
cause the universe was designed exactly for us. In the earlier book, Tipler and Bar- 
row pointed this out only to denigrate it. Here, Tipler isn't so sure. 

Tipler's God at the end of the universe is no scowling Yahweh or thunderbolt- 
slinging Jupiter, or even kindly, gentle Gaea. His Holy Spirit is the universal 
wave function of quantum mechanics, and his God is the most super of all the 
supercomputers, an information-processing construct that 
literally encompasses the whole universe. 

One novelty for what is ultimately a work of theology 
is that Tipler offers series of testable hypotheses based on ӘТ, 
his theory. This is probably the only work ever written that "n 
posits as an eschatological proof that “the mass of the 
top quark must be 185 x 20 GeV, and the mass of the 
Higgs boson must be 220 x 20 GeV." 

It has been truly said that in physics the line between ge- 
nius, wise guy, and utter loon is often hard to draw. I’m not 
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LANDSCAPING 
MADE EASIER 


3D LANDSCAPE Books That Work, Р.0. Box 50668, 
Palo Alto, CA 94303, (800) 242-4546, $49.95 


t’s that time of year again. The seed cata- 

logs have arrived, the snow and frost are 
slowly receding, and that means it's time to 
follow through on those plans to landscape 
your property. 3D Landscape, the newest 
member of the Books That Work series, is 
an easy-to-use guide for playing what-if 
games for redesigning your yard. 

Because gardening and landscaping always 
make the top 10 list of ways in which Amer- 
icans spend their leisure time, a host of soft- 
ware programs have tried to help do-it-your- 
self designers make informed landscaping 
decisions. Unfortunately, most of those earlier 
programs contained little more than a simple 
database of plant names, linked to shade, sun, 
soil, and temperature requirements. Not very 
inspirational or informative. 

Because 3D Landscape is liberated from 
the nongraphical constraints of the earlier 
DOS programs, it presents information in a 
much richer manner. To get your creative 
juices flowing, the program contains beauti- 
ful template gardens for small city lots, huge 
formal English estates, and “informal” coun- 
try spaces. By dragging and dropping icons of 
shrubs, trees, or other objects (from a database 
of 400 species) onto a preexisting template 
or new workspace, you quickly get a feel for 
what works and what doesn't. 

Once you've designed your landscape, in- 
cluding placement, for example, of fences, 
paths, a pool, a patio, or even a barbecue, you 
have the option of viewing your work from a 
variety of dimensions. You can even see what 
plants and foliage will look like as they grow 
over the years. You also see how they change 
during the seasons. 

Reality enters the picture when it comes 
time to see what your design costs and how to 
implement it. The program calculates the cost 
of each item in your landscape. À how-to sec- 
tion with text, animation, photographs, and 
sound teaches you how to construct projects. 
3D Landscape eliminates almost all your ex- 
cuses for not tackling that landscape project. 

—Rich Friedman 
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Circle 142 on Inquiry Card (RESELLERS: 143). 


Novell's UnixWare™ 2.0 
has the power to drive your PC to 
the limit. Unix Ware 2.0 is a true 32- 
bit multi-tasking, multi-user 

graphical operating system. With | 
built-in networking and the ability to £ 
run tens of thousands of UNIX, DOS 
and Windows 3.1 applications, it is 
the ultimate operating system for 
your Intel-based PC. 


UNIX PRODUCTS FROM 
INFORMATION FOUNDATION: 


=— — —F ت‎ — — — DM cu 
B UnixWare Personal Edition 2.0 $298 


Desktop UNIX with graphics & networking 
lll UnixWare Application Server 2.0 

Unlimited user UNIX with the "works"! 
B Unix Ware Software Development Kit 2.0 он $97 


$1,135 


The ultimate developmeat system for UNIX 
E LAN Manager for UnixWare from $895 
Seomless UNIX connectivity for WINDOWS £ NT 
E Accelerated-X from X Inside $99 
Get the X power of a RISC workstation oa your PC 
E Spry Air Connect $261 
Internet connectivity for Wiadows! 
lll Slockwore Professional Linux $55 
PC UNIX for the rest of usl 


ss,‏ پڪ 
Call for our complete list of UNIX products!‏ 


Unix are 
Fieri adie ЭРИ iit. Mai n 


Information Foundation 

is the leading supplier of UnixWare 
m IF also provides a full 
range of UNIX tools and 
connectivity products for both 
UNIX and DOS/ Windows systems. 
Our service and rock bottom prices 
combined with a no risk 30-day 
money back guarantee make IF the 
place to come for UNIX! 


1-800-GET-UNIX 


information 
Foundation 


* GREAT PRICES 
* SERVICE & SUPPORT 


‘SATISFACTION GUARANTEED 


P.O. Box 2821 

Evergreen, Colorado 80439 
Phone: 303/670-5345 
Facsimile: 303/727-7618 
E-mail: sales@if.com 


éstribution business 5 owned ond operated by 


produd 
боѓу America [nc AB registered trademarks ond trademarks ore the property of heir respective ownen. 


PEABODY HERE.. 


WITH THE 


Fax-On-DEMAND gs. 


SYSTEM THAT 
WON'T Set You 
“Way BACK." 


As arecognized authority in the fields of technology 
and history, it is no surprise that COPIA has asked me 
to say a few words about their FaxFacts product. 
After all, we are both best of breed. 


m Retrieve Info via fax/voice 
= Expandable to meet your needs 


m U.S. Patent holder for same 
call fax delivery 
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m Fox Broadcast/Fox Mailbox 

@ Fax from ony Windows program 
ш IVR provides realtime queries 

т Credit Сога charge per fax 


TRY THIS DEMO: 


act. 708/924-3030 
S DOC. NO. idis 


у Copia i 
International Ltd. 
Wheaton, Illinois 60187 BRETOROS 
800/689-8898 SMART Developer 
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sure which side of the line Tipler lands on with The Physics of Im- 
mortality. Perhaps he has a foot in all three camps—a notion no 
stranger, and ultimately no less plausible, than some of the physics 
that Tipler lays out for your delectation. 8 


Rick Cook writes novels from his home in Phoenix, Arizona. You can reach 
him on the Internet or BIX at rcook @bix.com. 


GRAPHICS 


A DEVELOPER'S GUIDE FILE FO x 
TO GRAPHICSFILE — || ==] 
FORMATS ase 


ENCYCLOPEDIA OF 

GRAPHICS FILE FORMATS 

by James D. Murray 

and William vanRyper 

O'Reilly & Associates, ISBN 1-56592-058-9, $59.95 


he Encyclopedia of Graphics File Formats attempts to las- 

so the most popular graphics file formats into a concise ref- 
erence. The fact that it includes a CD-ROM filled with refer- 
ence material is evidence of just how ambitious this task is. The 
result is a valuable tool for developers. 

It provides just enough technical information to understand 
graphics file formats on platforms ranging from DOS to Unix. 
While it discusses some background and theory behind com- 
pression methods and design characteristics, it quickly cuts to 
the chase, outlining the essential header and body structures for 
each format. Complete specifications obtained from the creators 
are provided on the CD-ROM. Code samples demonstrate tech- 
niques for decoding and manipulating selected formats. 

With the abundance of commercial libraries available in this 
ever-evolving age of multimedia, it's easy to mistakenly regard 
this book as obsolete. Common wisdom states that it doesn't 
make sense to spend an inordinate amount of time developing your 
own filter library when you can simply plug in someone else's and 
move onto more deserving tasks. However, it's never quite that 
easy. There's always that one missing format, that one buggy 
filter, and the risk of relying on an outside source to keep up 
with new specifications and format upgrades. 

Even if you do use third-party libraries, this book's treatment 
of the Windows Device-Independent Bit Map's palette organi- 
zation will give you insight into the operation of your selected li- 
brary. This knowledge will let you implement or tweak a par- 
ticular filter with your own preprocessing or postprocessing to 
achieve the desired result. 

The Encyclopedia of Graphics File Formats contains dozens 
of insights and tips. It addresses some staple animation and video 
specifications (e.g., FLI, DVI, and MPEG) and supplies vendor 
addresses. This book is a must-have reference source for devel- 
opers of image-based applications. W 

—Brendan Daunt and Matt Trask 


Brendan Daunt is the author of Image Commander, a database for storing. 
managing, and transforming graphical-image files. He is a senior software 
engineer at and Matt Trask is president of Communica (Cape Cod, MA). 
Trask can be reached on the Internet or BIX at matt.trask@ bix.com. 
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Aeronics’ new 68 Position IDC 0.025 
Pitch Ribbon Cable Terminator will 
give your SCSI bus a boost. 


Why does my bus need a boost? 

Peripheral devices such as hard drives, CD-ROM drives, scanners, 
and printers that are interfaced with your computer have connec- 
tors manufactured by different companies that are connected to 
cable made by who-knows-who. Differences in peripheral cabling 
and connectors create signal impedance mismatches which can 
cause signalling errors, bottlenecks, and data transmission errors. 


Aeronics has the answers. 

Aeronics, the originator of Forced Perfect Termination (FPT), has 
added a new interconnect product to our family of high perfor- 
mance terminators that will drastically improve your SCSI bus 
performance. Aeronics' new 68 Position 
IDC 0.025 Pitch Ribbon Cable 
Terminator easily clamps onto your 
ribbon cable with a standard tool and 
replaces the low performance passive 
terminators frequently furnished by 
peripheral manufacturers. For those active negation drivers that 
generate higher than normal pull-up voltages that tend to overdrive 
the SCSI bus, Aeronics has developed the ALT-2ANHC. This new 
electrical configuration sinks unusual amounts of current due to 
charged cable capacitance and is available in most of Aeronics’ 
interconnect products. 


How does Aeronics boost my bus? 

Aeronics’ FPT active terminators purposely mismatch impedance 
higher and lower than the impedance of the transmission line, 
"forcing" the SCSI bus to operate as if the impedance between the 
host and peripherals is always matched. Because our terminators 


Khen tol raid extra for 9691 bus rerfermance, 
кгга” what vou had in mind, 


provide higher noise immunity, results are seen as improved data 
integrity, allowing your system to transfer data farther and faster 
while improving overall SCSI reliability. 


Terminate your SCSI bus performance problems 
once and for all. 

Aeronics’ advanced terminator technology is available in a broad 
line of connection and electrical configurations that meet or exceed 
ANSI SCSI 1, 2, and 3 standards. Our passive, active, FPT, and 
differential terminators are 100% electrically tested, burned in, 

and delivered on time. With a minimum MTBF of 87,600 hours 
(10 years continuous duty), our quality terminators are backed by a 
limited lifetime warranty. 


Aeronics’ high performance products leave passive and copycat 
terminators in the dust. If you want the same performance that 
high-end OEM SCSI systems have, choose the same terminator 
from Aeronics and give your bus a boost. Call or fax Aeronics 
today for the location of the reseller or distributor nearest you. 


For off-the-shelf delivery, call TCC at 
1-800-TEC CABL (1-800-832-2225). 


RONG O” 


INC. 


Turning concepts into reality. 


12741 Research Blvd. = Suite 500 * Austin, TX 78759 
Tel (512) 258-8040 * Fax (512) 258-8441 
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When It Comes to CD-ROM — 


The Internet Insider t h e t Q OK 


by Ruffin Prevost 


UIT NOW FULLY REVISED & EXPANDED 


Everything You Need to Know 
About CD-ROM Technology in 


One Comprehensive Volume! 


This Exclusive Book/CD-ROM Package Includes 

• Sound Clips and Clip Art 

• Samples of CD-ROM Applications 

* Multimedia Authoring Tools 

— Part buyer's guide, part standards guide, and part troubleshooter, 
Yellow Panes, the BYTE Guide to CD-ROM, Second Edition discusses all aspects of this 


Second Edition burgeoning technology so you can take full advantage. 
by Harley Hahn = к 


ER | 
ISBN: 0-07-882098-7 Guide to 
CD-ROM 


Second Edition 


by Michael Nadeau, 
Includes One CD-ROM 
$39.95 U.S.A. 

ISBN: 0-07-882104-5 


Visual 57 
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| SECOND EDITION 


= - m i vea pfo 

: ackage Indudes: 
The Visual С++ Sound Clips and Clip Art | 
Handbook Samples of CD-ROM Applications 
by Chris H. Pappas and Multimedia Authoring Tools 
William H. Murray | 
$34.95 U.S.A. 


ISBN: 0-07-882056-1 


n + @ Everything You d. 
|| Always Wanted | oS Oe аы 


Get Answers— Get Osborne 
To Know About | For Accuracy, Quality and Value 


=) CD-ROM and More! | 
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Available Now At Your 


Tuning Oracle Waele DBA Dade Local Book & Computer Stores 
оа Kery tae a or Call Toll-Free: 1-800-822-8158 Any Time 
Daniel Dechichio $34.95 U.S.A. by Thomas B. Cox Use your VISA, American Express, Discover or MasterCard 

$29.95 U.S.A ISBN: 0-07-881182-1 $29.95 U.S 


» a A. 
ISBN: 0-07-881181-3 ISBN: 0-07-881186-4 Key=SF35BYL 
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BYTE/Osborne Books are Available 


at the Following Locations 


ALABAMA 
Madison 

Madison Books 

and Computers 

PH: 205-772-9250 
FAX: 205-461-8076 


ARIZONA 

Tempe 

Computer Library 
PH: 602-820-0458 
FAX: 602-491-7971 


CALIFORNIA 

Berkeley 

Cody's Books 

PH: 800-479-7744 (In CA) 
800-995-1180 (Outside CA) 


Cupertino 
Computer Literacy 
Bookshops 

PH: 408-973-9955 


Stacey's Professional 
Bookstore 


PH: 408-253-7521 
FAX: 408-253-5861 


Irvine 

Irvine Sci-Tech Books 
PH: 800-229-9514 
FAX: 714-733-0122 


Los Angeles 

ASUCLA Students Storc 
PH: 800-456-0019 

PH: 310-206-4041 
FAX: 310-825-0382 


Opamp Technical Books 
PH: 800-468-4322 
FAX: 213-464-0977 


Palo Alto 


Stacey's Professional 
Bookstore 


PH: 415-326-0681 
FAX: 415-326-0693 


Stanford Bookstore 
PH: 800-673-2348 
FAX: 415-322-2021 


Sacramento 
Tower Books 
PH: 916-481-6600 


San Diego 

San Diego Technical Books 
PH: 800-346-0071 

FAX: 619-279-5088 


San Francisco 
Stacey's Professional 


Bookstore 
PH: 800-926-6511 
E-mail: staceysbk@aol.com 


San Jose 


Computer Literacy Bookshops 


PH: 408-435-1118 
E-mail: info@clbooks.com 


San Luis Obispo 


Earthling Bookshop Inc. 


PH: 805-543-7951 


El Corral Bookstore 
PH: 805-756-5315 
FAX: 805-756-5351 


Santa Barbara 
Chaucers Bookstore 
PH: 805-682-6787 
FAX: 805-682-1129 


Earthling Bookshop 
PH: 805-965-0926 
FAX: 805-962-6620 


UCSB Bookstore 
PH: 805-893-2082 


Stanferd 

Stanford Bookstorc 
PH: 800-533-2670 
FAX: 415-322-1936 


Sunnyvale 
Computer Literacy 


Bookshops 
PH: 408-730-9955 


COLORADO 
Boulder 

BiblioTek 

PH: 303-443-7037 
Colorado Bookstore 
PH: 303-442-5051 
FAX: 303-444-6604 
Colorado Springs 
McKinzey-White 
Booksellers 

PH: 719-590-1700 


Denver 

Auraria Book Center 
PH: 303-556-3230 
FAX: 303-556-3736 


BiblioTek 
PH: 303-534-3460 


Tattered Cover Bookstore 


PH: 800-833-9327 
FAX: 303-399-2279 


E-mail: 


books? tatteredcover.com 


Englewood 

Softpro Books 

PH: 303-740-7751 
FAX: 303-740-8152 


Longmont 

United Techbook Co. 
PH: 303-651-3184 
FAX: 303-651-3405 


CONNECTICUT 
New Haven 

Yale Co-op 

PH: 800-ELI-YALE 
FAX: 203-772-3665 
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DISTRICT 

OF COLUMBIA 
Washington D.C. 
Reiter's Scientific 

& Professional Books 
PH: 00-537-4314 
FAX: 202-296-9103 


GEORGIA 

Atlanta 

Oxford Booksrore 
PH: 404-262-9975 
FAX: 404-364-2729 


HAWAII 

Honolulu 

Honolulu Book Shops 
PH: 808-847-5551 
FAX: 808-841-4674 
University of Hawaii 
Bookstorc 

PH: 808-956-4338 
FAX: 808-956-4323 


ILLINOIS 
Naperville 

Books & Bytes, Inc. 
PH: 708-416-0102 
FAX: 708-416-0375 


INDIANA 

Fr. Wayne 

Majerek's Readers World 
PH: 219-482-1531 


MASSACHUSETTS 
Boston 

Charlesbank Bookshops 
PH: 617-236-7442 
FAX: 617-236-7418 


Waterstone's Booksellers 
PH: 617-859-7300 
FAX: 617-437-0997 


Burlington 

Softpro 

PH: 617-273-2919 
FAX: 617-273-2499 
E-mail: 
books@softprocast.com 
Cambridge 

Harvard 
Co-Operative Society 
PH: 617-499-2000 
FAX: 617-868-7038 


Quantum Books 

PH: 617-494-5042 

FAX: 617-577-7282 
E-mail: 
quanbook@world.std.com 
Wordsworth Books 

PH: 617-498-0080 

FAX: 617-354-4674 
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AT NATIONWIDE STORES: 


Barnes & Noble 
Borders 


Computer City 
Media Play 
software, etc. 
Taylors 


Newtan Highlands 
New England 
Mobile Bookfair 
PH: 617-527-5817 
FAX: 617-527-0113 


Worcester 

Tatnuck 
Bookseller/Databooks 
PH: 800-642-6657 
FAX: 508-756-9425 
E-mail: 


databooks@delphi.com 


MICHIGAN 

East Lansing 
Grand River Books 
PH: 517-333-3666 


Flint 

Young & Welshans 
Book Sellers 

PH: 810-732-0626 
FAX: 810-732-2393 


MINNESOTA 
Minneapolis 

Baxters Books 

PH: 612-339-4922 
PH: 800-626-1049 
FAX: 612-339-6134 


NEW HAMPSHIRE 
Hanover 

Dartmouth Bookstore 

PH: 800-675-3616 (in NH) 
800-624-8800 (outside NH) 
FAX: 603-643-5170 

NEW MEXICO 
Albuquerque 

Page One, Inc. 

PH: 800-521-4122 

FAX: 505-294-5576 


NEW YORK 

New York 

Barnes & Noble 
Fifth Ave. 

PH: 212-807-0099 


Computer Book Works 
Warren St. 

PH: 212-385-1616 
FAX: 212-385-8193 


McGraw-Hill Book Store 
Ave. of the Americas 

PH: 212-512-4100 

FAX: 212-512-4105 


OHIO 

Cincinnati 
University of 
Cincinnati Bookstore 
PH: 513-556-1800 
FAX: 513-556-5555 


BookStar 
Comp U.S.A 
Elek Tek 
Micro Center 
Super Crown 
Waldenbooks 


OREGON 
Portland 


Powell's Technical Books 


PH: 503-228-3906 
FAX: 503-228-0505 


PENNSYLVANIA 
Pittsburgh 

Book Center - 

U. of Pittsburgh 
PH: 412-648-2321 
FAX: 412-648-1902 


RHODE ISLAND 
Providence 

Brown Bookstore 
PH: 401-863-3168 
FAX: 401-863-2233 


TEXAS 
Dallas 


Taylors Bookstore Ltd. 


PH: 214-357-1700 
FAX: 214-956-8012 


VIRGINIA 

Vienna 

Computer Literacy 
Bookshops 

PH: 703-734-7771 


E-mail: sales@tc.clbooks.com 


WASHINGTON 
Beilevue 

Tower Books 

PH: 206-451-1110 
FAX: 206-454-0453 


University Bookstore 
PH: 206-646-3300 
FAX: 206-634-0810 


Seattle 
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INTE 


Intel’s successor to the Pentium is an impressive microprocessor, a bold new 


`S 


generation of CISC. But is it enough to keep AMD, Cyrix, and NexGen at bay? 


TOM R. HALFHILL 


ight with the big kid, and you'll get a 
bloody nose. That's the message Intel 
wants to send to rival chipmakers Nex- 
Gen, Cyrix, and AMD. Intel's telegram 
is a Massive next-generation CPU soon 
to appear in high-end workstations and 
servers. The new chip has a name: P6. 

The P6 contains the most transistors ever seen in a mass- 
market processor. It is aggressively superpipelined, sup- 
ports out-of-order execution, and has a three-way super- 
scalar microarchitecture. These techniques are impressive 


The P6: What's New 


* 5.5 million transistors in the CPU core, 
15.5 million in the secondary cache 


e Three-way issue superscalar 
microarchitecture 


e 14-stage superpipeline 


e Five parallel execution units: two integer, 
one load, one store, and one FPU 


e 8-KB two-way set-associative primary 
instruction cache; 8-KB four-way set- 
associative primary data cache 


e 256-KB SRAM (static RAM) secondary 
cache on a dedicated full-speed bus, 
closely coupled to the CPU die in a 387- 
pin dual-cavity PGA ceramic package 

e Transactional 1/0 bus and nonblocking 
cache hierarchy 


e Out-of-order execution, dynamic branch 
prediction, and speculative execution 

* Claimed performance: 200 SPECint92 
at 133 MHz 

e 2.9-V, 0.6-micron, four-layer metal 
BiCMOS process technology 

e CPU die: 306 mm square; 
SRAM die: 202 mm square 

e Estimated power consumption: 
20-W peak at 133 MHz 
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but not original—new chips 
from NexGen and AMD sport 
similar designs. But Intel has a 
key advantage: The P6 has a 
unique secondary cache that is 
connected to the CPU by a ded- 
icated bus. This 256-KB SRAM 
(static RAM) cache, which 
resides in the second compart- 
ment of the P6’s unusual dual- 
cavity package, will dramati- 
cally simplify the design and 
construction of systems based 
on this chip. 

Intel’s estimated benchmarks 
peg the P6 at about 33 percent 
faster than a Pentium running 
at the same clock speed. (The 
first P6 will run at 133 MHz, 
which will place it about twice 
as fast as today's fastest 100- 
MHz Pentium.) The P6 is thus 
faster than NexGen's Nx586, 
which is shipping today, but in 
the same ballpark as AMD's 
K5 and Cyrix's MI—both of 
which should ship at about the 
same time as the P6. 


Difficult Questions 
The P6 is exciting news, but its 
unveiling also raises a number 


of serious questions. Is the P6 really a full generation be- 
yond the Pentium? Are Intel's competitors finally catching 
up? Which CPU is the safest choice for reliability and 
compatibility? Which is the best buy in terms of price/per- 
formance? And looking further ahead, how do these latest 
CISC chips compare to their RISC counterparts? Will the 
x86 family remain competitive with such RISC chips as the 
PowerPC in Apple's Power Mac? 

Some of these questions can't be answered until more of 
the competitive x86 chips hit the market. NexGen's Nx586 
series has been shipping since last September, but the P6, 
K5, and MI are not expected to be available in systems un- 
til the second half of this year. Until then, firm pricing and 
actual system performance are frustrating unknowns. But 
some questions can be answered today. 

If Intel's competitors can meet their delivery schedules 
and performance promises, it appears they have caught 
up—at least temporarily. Measured against RISC 
chips, the P6 still isn't the fastest microprocessor 
you can buy, but it still runs the most software, 4 
and it continues to keep the performance gap J 
narrow enough to deny the RISC machines 
an overriding advantage. The fastest gen- 
eral-purpose RISC processor is Digital 
Equipment's Alpha 21164, and its in- 
teger performance is only about 1.5 
times better than the P6's. 


Another CISC/RISC Hybrid 
If it’s true that great minds 
think alike, perhaps it’s no , 
surprise that the micro- 
architecture of the P6 
resembles those of the 
Nx586, the K5, and, to a 
lesser extent. the M1. Engi- | 
neering teams separated bv thou- | 
sands of miles independently designed 
each of these x86-compatible processors at 
roughly the same time. All four combine key 
elements of RISC technology with some novel 
concepts to define a bold new generation of CISC. 
The P6 is obviously Intel's sixth-generation x86, the 
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successor to the Pentium. Until now, the 
other chips have been considered fifth- 
generation rivals of the Pentium. But in 
terms of concept and performance, they 
are not very different from the P6. This is 
mostly because Intel's competitors are pur- 
suing their own courses, no longer con- 
tent to merely clone Intel's designs. By 
similar but independent routes, they are 
moving toward the same destination, and 
the once-discrete generations are starting to 
overlap. 

All these processors are 32-bit imple- 
mentations of the Intel x86 architecture, 
but their most interesting similarity is the 
degree to which they adopt the same tech- 
niques found in state-of-the-art RISC 
chips. This is largely because silicon-based 
microprocessors are a maturing technolo- 
gy, with the easiest gains in performance 
already behind us. Engineers at all the 
leading companies are resorting to exotic 
tricks to squeeze more performance from 
existing architectures, and even more ex- 
otic architectures are taking shape on the 
drawing boards (see the text box “The P7 


and Beyond" on page 54). 

In this respect, the P6 is a sig- 
nificant improvement over the | 
Pentium. Although the Pentium 
broke ground by introducing the 
first superscalar x86 microarchi- 
tecture, it is a rather pedestrian 
superscalar design: a pair of in- 
teger pipelines that can process 
two simple instructions in paral- 
lel and in order, with no specu- - 
lative execution. By contrast, the P6 isa 
three-way superscalar machine that can 
simultaneously dispatch five instructions 
internally. To amplify that wider instruc- 
tion bandwidth, the P6 also has improved 
caching, more registers, better branch pre- 
diction, deep speculative execution, and 
out-of-order instruction handling. Clearly, 
it is a design leap beyond the Pentium. 

It is not, however, a leap beyond its con- 
lemporaries. In some cases, the P6 is some- 
what more sophisticated than the Nx586, 
K5, and МІ: in other cases, somewhat less. 
All things considered, the P6's design is on 
a par with those of the other CPUs, with 


cache 


P6 Technology - 


5.5 million 
transistors in 
the CPU core, 
15.5 million in 
the secondary 


How Much Faster Is the P6? 


р ntel says the P6 is about twice as fast as the Pentium. But Intel is comparing the es- 
timated performance of a 133-MHz P6 (200 SPECint92) to that of a 100-MHz Pentium 
(112.7 SPECint92). is that fair? 

"What you have to compare is given the same process technology, how one mi- 
croarchitecture technology compares to the other one," says Lew Paceley, P6 marketing 
director. “A 100-MHz Pentium processor compares to a 133-MHz P6. Why? Because 
the P6 is superpipelined, so its clock rate is higher. On any given process technology, 
the P6 will run faster." 

The P6's pipeline has up to 14 stages, compared to the Pentium's five stages. Yet 
the P6 can move instructions through its pipeline faster because the stages have 
shorter latencies. Of course, the P6 has many other advantages as well, such as 
three-way pipelines, a closely coupled secondary cache, a transactional 1/0 bus, more 
execution units, and so on. These are exactly the kind of features that distinguish one 
microarchitecture from another. 

Intel acknowledges it is possible to fabricate a 133-MHz Pentium on the same pro- 
cess technology used for the Рб (0.6-micron, four-layer metal BICMOS). Last year, in 
fact, Intel presented a paper at the International Solid-State Circuits Conference that 
described a 150-MHz Pentium on this process. Whether such a chip ever becomes a 
commercial product is another question, but Intel is known to have a 120-MHz Pentium 
that may show up in products soon and is rumored to have a 133-MHz version. 

In any scientific experiment, the goal is to control all the variables except the one 
you're testing. If you compare two microprocessors that implement the same general 
architecture on the same process technology and both chips are running the same 
benchmark program at the same clock speed, any difference in performance must be 
due to the relative efficiencies of their microarchitectures. 

The estimated performance of a 133-MHz Pentium Is 150 SPECint92. Therefore, a 
P6 running at the same clock speed is about one-third faster, not twice as fast. Nev- 
ertheless, Inte! is correct in saying that on any given process technology it's possible 
to make a faster P6. So if Intel ever does produce a 133- or 150-MHz Pentium on its 
0.6-micron process, the P6 could be clocked at about 200 MHz—and it would be 
about twice as fast as the 133- or 150-MHz Pentium. 
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the K5 its closest relative. 

Another striking similarity is 
how the P6, K5, and Nx586 take 
the same approach to CISC/RISC 
hybridization. The P6 welds a 
traditional CISC front end to a 
RISC-like core, bridging the gap 
with a clever decoder that breaks 
down the lengthy CISC instruc- 
tions into simpler operations that 
more closely resemble RISC in- 
structions. The simplified operations—In- 
tel calls them micro-ops—are then fed into 
a core that takes advantage of the latest 
RISC innovations. Micro-ops are easier 
to dispatch and execute in parallel than 
their complex x86 antecedents. 

NexGen, the newest contender among 
x86 makers, was actually the first to in- 
troduce this idea in an x86 processor. Nex- 
Gen refers to the simplified operations as 
RISC86 instructions, and the Nx586 can 
issue up to four of them simultaneously 
to its multiple execution units. AMD's K5 
has a similar four-way decoder, but the 
company refers to the simplified instruc- 
tions as R-ops (RISC operations). 

Whether you call them micro-ops, 
RISC86 instructions, or R-ops, the goal of 
this fission is the same: to overcome the 
historical limitations of the x86 instruc- 
tion set while maintaining compatibility 
with existing x86 software. (Although 
Cyrix's M1 does not handle x86 instruc- 
tions in this way, it adopts other RISC 
techniques to achieve comparable effi- 
ciencies.) On the outside—to program- 
mers and the code they write—these 
processors look like standard x86-com- 
patible CISC chips. On the inside, how- 
ever, they work much like a modern, 
streamlined RISC chip. 

Intel's term for this CISC/RISC hybrid 
instruction flow is dynamic execution. 
You'll find the same basic mechanisms if 
you pry off the lids of the latest RISC 
processors, including the IBM/Motorola 
PowerPC 604, the PowerPC 620, the Sun 
UltraSparc, the Mips R10000, the Digital 
Alpha 21164, and the Hewlett-Packard 
PA-8000. 


Two Chips in One Package 
The P6's most fascinating feature is a 
closely coupled secondary (level 2, or L2) 
cache in the same package with the CPU. 
Yes, the P6 is two chips in one package. 
One die is the CPU core, including two 8- 
KB primary (level 1) caches; the other die 
is a 256-KB SRAM that functions as the 
four-way set-associative L2 cache. 
These two dies share the same 387-pin 
ceramic package but otherwise are separate 
wire-bonded chips. Some other companies 
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Intel P6 Block Diagram 


. Main memory 


Frontside bus 
(64-bit divided 


(64-bit core 
synchronous) ` 


Bus interface unit 


Fetch two cache 
lines per clock cycle, 
32 bytes per line 


Instruction fetch unit 


x86 instruction decoder 


| Simple | т | 


i ZR j ary 4 
рег clock cycle] e} 
= | 


ушыш = sk G 


r 


Register alias table 


synchronous) 


Instruction cache | 


v š | | е a a x | 
Simple Complex 
> decoder - 


Packaged L2 cache | 
256 КВ 


Backside bus 


Data cache 


a KB 


Q Branch 
target 
buffer 


(512 entries) 


Reservation station 


. Microcode 
_ instruction 
sequencer 

. (greater than 

4 micro-ops) 


| Memory 
; interface unit 


Address- | 
eneration unit «a 


Retirement register files 
(14 architectural registers) 


The P6 fetches x86 instructions from the executing instruction 
stream or from a speculative address, based on predictions by the 
branch target buffer. A parallel decoder converts the instructions 


reorder buffer. The reservation station dispatches the micro-ops in 
parallel and out-of-order to five execution units. After completion, 
results are committed to the retirement register file and restored to 


Into RISC-like micro-ops and assigns them to registers in the 


refer to this type of package as an MCM 
(multichip module), but Intel is calling it a 
dual-cavity PGA (pin-grid array). The dif- 
ference is subtle and probably has more 
to do with marketing than technology, be- 
cause MCMs have a reputation for being 
expensive. (Until Intel announces pricing 
for the P6 later this year, we won’t know if 
the new terminology will improve that rep- 
utation.) No matter what it’s called, the 
P6 is the first microprocessor intended for 
large-scale production that includes two 
dies in a single package. 

The transistor counts are impressive: 
The CPU die has about 5.5 million tran- 
sistors, and the L2 die has about 15.5 mil- 
lion. By comparison, the latest Pentium 
cores have about 3.3 million transistors. 
Of course, that doesn't include an L2 
cache, because as with almost all micro- 
processors, the Pentium requires an exter- 
nal set of memory chips to implement a 
secondary cache. 

If you're wondering why the L2 die in 
the P6 requires so many transistors for 
only 256 KB of memory, remember it's 
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original program order. 


SRAM, not DRAM. DRAM chips use 
only one transistor per bit and are period- 
ically refreshed, and SRAM chips use four 
or six transistors per bit so that they don't 
need refreshing. That's what makes SRAM 
faster and more expensive than DRAM. 
The SRAM in the P6 has six transistors 
per bit. 

Although the L2 die in the P6 has about 
three times as many transistors as the CPU 
die, the CPU die is physically 
larger. It measures 306 millimc- 
ters square (compared to 295 for 
the first Pentium), while the L2 
die is only 202 mm square. Both 
are fabricated on the same pro- 
cess (0.6-micron, four-layer 
metal BiCMOS), but it's easier 
to pack transistors more densely 
onto memory components than 
onto logic parts. 

Here's why Intel incurs the 
extra expense of packaging the 
CPU core and secondary cache 
together: First, the combination 
package will make it easier for 


Рб Tachnology 
256-KB SRAM 
(static RAM) 
secondary cache 
on a dedicated 
full-speed bus, 
closely coupled 
to the CPU die in 
a 387-pin dual- 
cavity PGA 


ceramic package 


vendors to design high-performance sys- 
tems around the P6. One challenge of de- 
signing a computer with a fast processor is 
fine-tuning the size and configuration of 
the secondary cache to the requirements 
of the CPU. Unfortunately, the low mar- 
gins of today's PC-clone market do not 
encourage lavish R&D budgets. At the 
same time, clone vendors are under great 
pressure to get their machines out the door 
as soon as possible. The P6's 
| built-in secondary cache is al- 
ready tuned to the CPU and will 
let systems designers quickly 
integrate the package onto 
| motherboards. 

Another important reason 
for the dual packaging is en- 
hanced performance. The sec- 
ondary cache is closely cou- 
pled to the CPU core by a 
dedicated bus that is 64 bits 
wide and runs at the same 
speed as the CPU clock. If the 
CPU core is clocked at 133 
MHz (at which speed the P6 


IIDED PRMTDACTI 


PECE-ENCESCE-EPEEZERME-EMEIDEF.DFESSIDNALS 


hen you decide to am A: i Sepe d Be assured the feature-rich 
upgrade to а 17", 20" or - sca REN br BH li ViewSonic Professional Series moni- 
21° monitor, a ViewSonic т ЕЕЕ `Ë! peu i! tors will optimize your productivity. 
Professional Series moni- ү EXER ш шн, < For example, all three monitors 
lor, feature for feature and EA om uu eM A provide resolutions up to 1,600 x 
dollar for dollar, is the | | - 1,280. And, with maximum refresh 
most intelligent choice vou | 5 rates of 160Hz, you know the image 
can make. Incorporating | we and color on the screen will be sta- 
leading-edge technology. Nim: 2 ble, consistent and picture-perfect. 
these high performance | EN Р, these | 
monitors include our : | =) monitors are @ g 
unique Super Contrast DN] equipped 
screen. The feature-rich трт with our ө Ф 
ViewSonic 2105, 20PS and 17 monitors m — — = OnView" control system | 
provide screen images with "—— 3 | which allows you to adjust Sun eliminttes pict 


› wale : — arty | == — n : T crossover (top), providi 
phenomenal color contrast and clarity. images via an on-screen menu. охоо” | mer M 


Our Super Contrast screen uses advanced technology (0 ViewSonic... always on the leading edge of technology. 
create sharp, rich images, starting with a special glass not 
found in most monitors. This glass minimizes the diffusion 
of light between the individual picture elements on the 

screen, virtually eliminating color washout caused by pixel 


ViewSonic 


crossover, producing richer, purer colors (see illustration). See The D iffer ence! 

To guarantee that the image is brilliant and crvstal clear. a | Те: (800) 888-8583 or (909) 869-7976; Ext. 217 

specially designed shadow mask ensures that more energy Fax: (909) 869-7958 Call FaxSonic at (909) 869-7318 (fax-on-demand) 
reaches the phosphors, and more light reaches vou. Does all Request Doc. 162 (21PS), 156 (20PS) and 152 (17) 

this advanced technology matter? It does when you see the Applelink: VIEWSONIC Compuserve: 73374, 514 

brilliant, true-to-life images it produces. АП products and trademarks are rand rures oftheir respective companies. Specifications shirt in charre without notice 


Circle 109 on Inquiry Card (RESELLERS: 110). 


Cover Story 


will debut), the sec- 
ondary cache also 
runs at 133 MHz. 
The first Pen- 
tiums were clocked 
at 60 and 66 MHz, 
and they addressed 
their secondary 
cache over a 64-bit 
bus that ran at the 
full speed of the 
CPU core. However, 
as Pentium clock 
speeds increased, it 
became too difficult 
and expensive for 
systems designersto | 
match those speeds 
on their mother- 
boards. Sothefaster | 
Pentiums use a clock 
divider to run the 
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external bus at a 1878 1982 1905 1989 19935 1995 


Since 1978, Intel's x86 processors have steadily 
increased in performance. . Although Dhrystone 
MIPS are no longer: considered a good measure 
of CPU performance, they: are the only 
benchmarks that Pon) all six (x86 generations. 


fractional speed. For 
example, a 100- 
MHz Pentium runs 
its external bus at 66 
MHz, anda90-MHz | 
Pentium runs its ex- 
ternal bus at 60 MHz. The Pentium also uses 
this same bus to access main memory and 
other peripherals, such as the PCI chip set. 

Because the P6 has a dedicated bus for 
the secondary cache, it achieves two effi- 
ciencies: full synchronous bus speeds and 
no contentions with other I/O operations. 
The dedicated L2 bus, or backside bus, is 
completely separate from the external I/O 
bus, or frontside bus, so the P6's secondary 
cache doesn't have to share access with 
main memory and peripherals. The 64-bit 
frontside bus can run at one-half, one-third, 
or one-quarter the speed of the P6's core, 
depending on the wishes of the systems 
designer, and the backside bus continues to 
run independently at full speed. 

These are big improvements over the 
bus designs of the Pentium and most other 
x86 processors. However, NexGen was 
there first with a similar design. Although 
the Nx586 doesn't package the secondary 
cache with the CPU, it does integrate an L2 
cache controller and a full-speed backside 
bus. Like the P6, the Nx586 accesses main 
memory and peripherals concurrently over 
a separate [/O bus that runs at a clock- 
divided frequency. 

Digital's Alpha 21164, an exotic RISC 
chip. goes a step further by integrating a 
96-KB secondary cache with the CPU core, 
just like a primary cache. This provides 
unprecedented cache performance at the 
expense of considerable silicon real estate— 
the Alpha 21164 contains a whopping 9.3 
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Increased Performance 


million transistors, 
most of which are 
arrayed їп the 
caches. The payoff 
is that the Alpha 
21164 delivers 330 
SPECint92 at 300 
MHz. Intel's P6 
isn't quite that fast 
(Intel estimates 200 
SPECint92 at 133 
MHz), but it strikes 
a better balance be- 
tween speed and 
cost for its intended 
market. 

One caveat: The 
P6'sunusual design 
will make it difficult 
to calculate its price/ 
performance ratio, 
even when we know 
the price. The built- 
in secondary cache 
is bound to make the 
P6 look more ex- 
pensive than its 
competitors, but 
most of the other 
processors require an external set of mem- 
ory chips, as well as a cache controller. The 
more efficient design of the P6's cache struc- 
ture means the other processors will prob- 
ably need more than 256-KB cache to 
achieve comparable performance. Keep 
those factors in mind when evaluating 
systems. 

Intel’s unique 
packaging also 
leaves the door | 
open for more de- 
sign variations. Fu- 
ture versions of the 
P6 could easily en- 
large the secondary 
cache or take the 
more conventional 
approach of sepa- 
rating the cache 
from the package. 
A P6 with an ex- 
ternal secondary 
cache wouldn't be 
pin-compatible 
with a multichip 
version because it 
would require 72 
more pins (64 for 
the backside bus 
and eight for error- 
correction coding), 
but it would be just 
as fast, especially 
when burst-mode 
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More Complex Designs - 


Number of transistors а Introduction 
(in millions) 


Since the 8086's debut in 1978, the number of 
transistors on Intel's x86 microprocessors has 
increased by a factor of about 190. This reflects 
the greater complexity of Intel's designs. 


SRAMS become available. History shows 
that Intel likes to offer numerous varia- 
tions of a basic processor design. It pro- 
vides more flexibility for system vendors 
and leaves less room for competitors to 
carve out market niches. 

One variation that wouldn't make sense, 
according to Intel, is to connect an external 
set of memory chips to the P6's frontside 
bus to implement a level 3 cache. The 
Alpha 21164 is designed to work with an 
L3 cache, but Intel says it wouldn't buy 
much performance for the P6 because the 
L1 and L2 caches already are closely 
matched to the demands of the core. 


P6 Microarchitecture 
Modern microprocessor design requires 
careful attention to balancing all the dif- 
ferent elements in the chip. It's not just a 
matter of adding more resources in the form 
of larger caches, wider buses, faster clocks, 
multiple execution units, and additional 
registers, because some of those resources 
will be wasted if they exceed the ability of 
others to keep up. Intel started designing 
the P6 about four years ago (roughly 
halfway into the Pentium's design cycle), 
and the Oregon-based engineers spent 
much of that time fiddling with simulators 
to determine the optimum combination of 
I/O bandwidth and execution capacity. 
The closely coupled secondary cache is 
only one example of how Intel boosted the 
P6's bandwidth to feed the hungrier appetite 
of its superscalar core. Another example is 
how Intel made the 
primary and sec- 
ondary caches non- 
blocking without in- 
creasing their size. 
Each cache in the 
P6 is 8 KB; the in- 
struction cache is 
two-way set-asso- 
ciative, and the data 
cache is four-way 
set-associative. The 
Pentium also has a 
pair of 8-KB prima- 
ry caches, although 
both are two-way 
set-associative. Nor- 
mally, you would 
expect to find larger 
primary caches (and 
a larger secondary 
cache) in a three- 
way superscalar ma- 
chine like the P6. 
Instead, Intel has 
designed the cache 
hierarchy to allow 
requests to flow 
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INTEL P6 

Clock speed 133 MHz 
Performance ([SPECint92]* 200° 

Superscalar design Three-way 

Execution units Five 

Branch prediction Dynamic 

Speculative execution Yes 

Out-of-order execution Yes 

Transistors 5.5 million* 

Level 1 cache 16-KB split 

Level 2 cache 256 KB packaged 
Process technology 0.6-тісгоп BICMOS 
Die size 306 mm square 
Availability Second half of 1995 
Price (in lots of 1000) Unknown 
Notes: 
' P54C Pentium at 100 MHz. 


* Benchmark suite revised November 1994. 
3 Estimated performance. 
* Not including optional FPU. 


from one cache to the other without block- 
ing execution. 

If the P6 cannot find the instructions or 
data it needs in the primary caches, it 
quickly checks the secondary cache. 
Thanks to the backside bus, the penalty is 
only one clock cycle. If the P6 can't find 
what it needs there, it must access main 
memory over the frontside bus. The 
penalty for a double cache miss is usually 
considerable, because the frontside bus 
runs at a divided clock speed and main 
memory is relatively slow. But Intel has 
taken steps to minimize the impact. 

First, as described above, the indepen- 
dent frontside and backside buses operate 
concurrently. Second, the frontside bus is 
transactional, another improvement over 
the Pentium. 

While the P6 is waiting for a memory 
access to complete, it can begin another 
access. As many as eight of these trans- 
actions can be outstanding. Transactions 
can be loads or stores, and each transaction 
is recorded in a MOB (memory order 
buffer) so that the CPU won't mix them 
up. In fact, the P6 can let a load “pass” a 
pending store, which greatly accelerates 
throughput. While a Pentium would stall in 
this situation, the P6 can continue issuing 
loads and stores and execute other nonde- 
pendent instructions that are queued in its 
buffers. 

To maintain coherency between the 
caches and memory, the P6 implements 
the MESI (modified, exclusive, shared, in- 
valid) coherency protocol. This guarantees 
cache coherency in both single- and multi- 
processing systems, and it also guards 
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INTEL PENTIUM! AMD K5 

100 MHz 100 MHz 

112,7 147° 

Two-way Four-way 

Three Five 

Dynamic Dynamic 

No Yes 

No Yes 

3.3 million* 4.3 million 

16-KB split 24-KB split 
External Extemal 
0.6-micron BiCMOS 0.5-micron CMOS 
163 mm square Unknown 
Mid-1994 Second half of 1995 
$673 Unknown 


* Packaged level 2 cache has 15.5 million transistors. 

* Pentium-60 and -66 have 3.1 million transistors. 

* Integrated level 2 cache controller. 

* NexGen plans die shrink to 119 mm square in April. 


against potential tragedies caused by self- 
modifying code. Many old x86 programs 
(and even some naughty new ones) use this 
technique, which can wreak havoc when 
the program rewrites portions of itself that 
are already cached. The P6 detects this, 
and even dedicates a machine-specific reg- 
ister to track how often it happens. An op- 
erating system could check this register 
and warn you if your programs are too 
clever for their own good. 

The combination of nonblocking caches, 
separate fetch buses, and an eight-entry 
transactional buffer goes a long way to- 
ward ensuring that the P6's multiple exe- 
cution units won't run out of work to do. 


Instruction Fission 
One of the historical burdens of the 17- 
year-old x86 architecture is its complex 
instruction set. In the late 1970s, when In- 
tel engineers were designing the original 
8086, the goal was to pack the richest pos- 
sible instruction set onto a chip with only 
29,000 transistors. They did it by creating 
complex instructions that do a lot and re- 
quire microcode. But as processors grew 
more powerful, those long, complex in- 
structions became a liability. 
RISC processors take the oppo- 
site tack by using instructions 
that are relatively simple and are 
hard-wired onto the chip. 

RISC instructions are easier 
to handle internally, especially 
in a superscalar machine, so the 
trend in CISC design is to make 
the complex instructions appear 
more RISC-like without chang- 


PB Technology 


2.9-V, 0.6- 


micron, four- 


BICMOS 
process 


technology 


CYRIX М1 NEXGEN NX586 
100 MHz 93 MHz 

147 to 169° 112.7? 

Two-way Three-way * 
Four Three* 

Dynamic Dynamic 

Yes Yes 

Yes Yes 

3.3 million 3.5 million 
16-KB unified 32-KB split 
Extemal External’ 
0.65-micron CMOS 0.5-micron CMOS 
394 mm square 196 mm square* 
Second half of 1995 Late 1994 
Unknown $569 


ing them. Changing the CISC instructions 
is unthinkable because it would render ex- 
isting software obsolete. 

The approach introduced by NexGen 
and adopted by AMD and Intel is to build 
an x86 preprocessor with a sophisticated 
decoder that parses the complex instruc- 
tions into fragments of simpler operations: 
These are the RISC86 instructions, R-ops, 
or micro-ops mentioned before. The sim- 
plified operations are easier to dispatch 
and execute in parallel than full-length x86 
instructions. 

Instruction fission begins soon after the 
x86 instructions are fetched into the 
pipeline. Interestingly, the P6 adopts an- 
other RISC technique at this point that the 
latest RISC chips are retreating from: 
superpipelining. The P6 has a 14-stage 
pipeline (although in some instances stages 
can overlap), considerably longer than the 
Pentium's five-stage pipeline. (Due to the 
complex nature of the x86, some instruc- 
tions consume additional pipeline stages, 
and floating-point instructions may require 
many more stages.) 

Superpipelining is falling out of favor 
with some engineers because it can impose 
costlier penalties when the CPU 
| misses the cache or mispredicts a 
branch. Intel is trading off those 
disadvantages against faster over- 
all throughput, because the P6's 
stages have shorter latencies than 
the Pentium's, and they help to 
keep the execution units busy. 

The first stage of this super- 
pipeline calculates the next value 
of the instruction pointer, which 
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determines the location from 
which the CPU will fetch the 
next instruction. This calcula- 
tion isn't as simple as merely in- 
crementing the pointer, of 
course, because there might be a 
pending interrupt or a branch 
that would move the pointer to a 
different location. 

During the next three stages, the P6 
fetches two cache lines of 32 bytes each, 
marks the boundaries of each instruction, 
and passes 16 aligned bytes to the decoder. 
Two cache lines are fetched per clock be- 
cause x86 instructions can be long, so 
there's a good chance an instruction will 
wrap around from one cache line to an- 
other. Marking the boundaries is impor- 
tant because x86 instructions vary in length 
(8 to 120 bits), so it's not obvious where 
one instruction ends and the next begins. 
(RISC instructions are easier to fetch be- 
cause they're always 32 bits long.) 

The following stages of the P6’s 
pipeline are noticeably different from the 


P6 Technology 


Five parallel 
execution units: 
two integer, one 
load, one store, 
and one FPU 


Pentium's. Instead of merely de- 
coding the x86 instructions and 
shoving them down a pair of ex- 
ecution pipelines, the P6 con- 
verts them into sequences of mi- 
cro-ops and appends various 
flags and status bits to prepare 
them for superscalar out-of-or- 
der issue. To do this, the P6 has 
a decoder unit that is much more sophisti- 
cated than the Pentium's; it actually con- 
sists of three decoders working in parallel. 

Two of these decoders parse the sim- 
pler x86 instructions, mostly integer op- 
erations. When they encounter a more 
complicated x86 instruction, they pass it 
along to a more sophisticated third de- 
coder. Some instructions are too complex 
for even this decoder to parse, so they're 
referred to a microcode instruction se- 
quencer, which corresponds to the mi- 
crocode ROM in earlier x86 chips. 

In any case, the final output is the same: 
triadic micro-ops that always contain three 
operands—two sources plus a destination. 


They're longer than true RISC instructions 
because they have to accommodate the 
more complex x86 floating-point opera- 
tions, but they're definitely easier to man- 
age than the original x86 instructions from 
which they are derived. 

Most x86 instructions map directly into 
single micro-ops. All but the most com- 
plex instructions translate into one to four 
micro-ops. When an instruction is so com- 
plex that it must be broken into more than 
four micro-ops, it is passed to the micro- 
code instruction sequencer. The worst-case 
situation is difficult to pin down because 
x86 instructions can have prefixes that 
greatly multiply their complexity. How- 
ever, if the instruction doesn't have a re- 
peat prefix, isn't looped, and isn't a string 
operation, the worst case is that it will 
translate into 204 micro-ops. 

The two simpler decoders in this mech- 
anism can each generate one micro-op per 
clock cycle. The third decoder can gener- 
ate up to four micro-ops per clock cycle. 
Therefore, with each clock cycle, the unit 


The Shape of Systems to Come 


ANDY REINHARDT 


oues built around the Intel P6 chip 
will initially resemble today's top-of-the-line 
Pentium boxes, but they will have an even 
more upscale configuration. Expect to see 
at least 1-GB hard drives, 32 MB of RAM or 
higher, and high-end graphics controllers 
for workstation applications. Some servers 
will be multiprocessors. 

Over the next two years, however, P6 sys- 
tems will depart from their Pentium prede- 
cessors. Desktops will possess more stor- 
age and multimedia horsepower than all 
but today's snazziest workstations. Better 
built-in diagnostics and error reporting in 
the P6 will make it easier for vendors to 
build reliable, enterprise-class servers. And 
the P6's improved SMP (symmetric multi- 
processing) support, in conjunction with new 
SMP-capable versions of 0S/2 and Net- 
Ware, will fuel a surge In high-end servers. 


The Next Stage 

Intel had expected servers to be the first 
P6 systems available, with desktop sys- 
tems not far behind. However, it appears 
that both servers and desktop units will hit 
computer stores almost simultaneously. 
“We will definitely have P6 on the server 
first, but desktops will immediately follow,” 
says Jeffrey Lu, principal architect for Digi- 
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tal Equipment's PC business unit premium 
desktop line. 

Hewlett-Packard sees immediate demand 
for upscale P6 desktop models. Other com- 
panies jumping on the P6 bandwagon in- 
clude ALR, AST, AT&T Global Information 
Systems (the former NCR), Dell, Gateway, 
and Unisys. The first desktop systems will 
start in the $4000 to $4500 range and 
climb steadily upward, depending on the 
configuration. Given the P6's size, power 
consumption, and heat dissipation (it re- 
quires active cooling), don't expect it to ap- 
pear in battery-powered laptops soon. 

The first customers—software develop- 
ers and users of such applications as CAD, 
desktop publishing, scientific visualization, 
and statistics—are those who need as 
many MIPS as they can get. Server cus- 
tomers, however, march to a different beat. 
Those running NetWare file and print servers 
aren't CPU-bound and don't need the extra 
horsepower. But applications servers—Net- 
Ware-, 0S/2-, Windows NT-, or Unix-based 
boxes running Lotus Notes, messaging en- 
gines, databases, or document reposito- 
ries—are prime candidates for moving to 
the P6. 

Early upgraders share another, somewhat 
surprising trait, says Eric Harslem, senior 
vice president of the product group at Dell 
Computer (Austin, TX): They tend to work 


for smaller businesses, where systems are 
running off-the-shelf applications critical to 
the productivity of the whole organization. By 
comparison, larger MiS-directed organiza- 
tions buy into new systems later, typically af- 
ter one to three months of evaluation. 
“[These companies] tend to have more 
custom apps and in-house-developed soft- 
ware, so they need a longer period to test 
compatibility," Harsiem says. For example, 
if a vendor such as Dell decided to fit P6 
systems with a new 128-bit graphics card to 
balance performance, it could break existing 
applications not written to standard APIs. 


Your Basic P6 

What will the typical P6 system be like? 
The processor will operate initially at 133 
MHz, and the external CPU bus will run at 
one-quarter, one-third, or one-half of that 
clock rate, at the discretion of the systems 
designer. An Intel Pe/PCI (Peripheral Com- 
ponent Interconnect) chip set called Orion 
will support version 2.1 of the 32-bit PCI 
bus at 33 MHz, but it won't support the 64- 
bit PCI extensions, says John Hyde, tech- 
nical marketing manager for the P6 in Hills- 
boro, Oregon. 

Due to the built-in level 2 cache, most 
P6 systems won't have external cache or 
cache controllers. Main memory will likely be 
conventional 60-nanosecond DRAM or, in 
some systems, EDO (Extended Data Out) 
DRAM, a new higher-speed alternative sup- 
ported in the Intel Triton chip set for the 
Pentium. Memory configurations of 16 MB 


can churn out as many as six micro-ops. 
That's better than the similar decoders in 
the Nx586 and K5 processors, which can 
generate a maximum of only four RISC86 
instructions or R-ops per clock cycle, 
respectively. 

Although Intel's micro-ops аге compa- 
rable to an internal RISC-like instruction 
set, Intel says the P6 does not allow ex- 
ternal access to the micro-ops. In other 
Words, you can't write or compile a pro- 
gram in micro-ops and run it faster on the 
P6 by circumventing the decoder. The K5 
has no provision for this, either. The 
Nx586 does permit such a bypass, although 
it's unlikely it will ever be used for any- 
thing but in-house testing by NexGen en- 
gineers. If Intel permitted this on the P6, it 
would raise the spectre of a new generation 
of software that discarded the troublesome 
x86 instruction set altogether. 

After the decoder converts the x86 in- 
structions into micro-ops, stages 7 and 8 
finish preparing them for superscalar issue. 
In stage 7, references to x86 logical regis- 


ters are reassigned to physical registers by 
the RAT (register alias table). This is sim- 
ilar to the register renaming found in other 
advanced microprocessors and is yet an- 
other way in which the P6 overcomes a his- 
torical limitation of the x86 architecture. 

Ever since the 8086, the x86 architecture 
has made only eight integer-type GPRs 
(general-purpose registers) visible to pro- 
grammers. That's a small register file in 
modem terms, but Intel can't expand the 
number of architectural GPRs without dis- 
rupting the x86 standard. Register renam- 
ing solves that problem by adding more 
physical registers to the chip and renaming 
them on the fly to represent logical (ar- 
chitectural) registers. In other words, at 
any given moment, any of the physical 
registers in the expanded register file can 
represent the logical registers that x86 pro- 
grams expect to see. 

The P6 has an impressive total of 40 
extra GPRs, in addition to the architectural 
set of eight integer and eight floating-point 
GPRs. By comparison, the M1 has a total 


will be common, with a growing number of 
systems supplying 32 MB. Servers, and in- 
creasingly desktops, will ship with ECC (er- 
ror checking and correcting) memory (10 
bits per byte). 

Initially, Рб systems will offer both PCI 
and EISA/ISA buses for performance and 
backward-com- 
patibility. Howev- Desktops Today... 
er, as the num- EE X EL. 
ber of add-ins | ABb/Pentium, 100 
available for PCI MIPS, § to 16 MB of 
increases, the Шеба 
need for EISA A. "i 
and eventually sound, and graphics 
ISA will lessen. jwawa 
“Everybody In the 
world can hardly wait for EISA to go away,” 
says Dell's Harslem. 

A major factor here will be the growth of 
PCFto-PCI bus bridges, which are supported 
in PCI 2.1. The biggest problem with the 
use of PCI today is its limit of 10 loads, 
which typically works out to only two to three 
add-in cards. Bus bridges, like network 
bridges, allow a larger number of devices 
within the same logical space while reducing 
traffic via filtering, says Digital's Lu. 

Bridging multiple PCI buses will allow, for 
instance, systems with more useful con- 
figurations of six slots, obviating the need 
for other |/O buses. Having more available 
PCI loads will allow attachment of not just 
graphics and storage but also high-speed 
network interfaces (e.g., 100-Mbps Ethernet, 
FDDI, and ATM) and high-speed serial 1/0 


and Tomorrow 


1996 

P6, 250 MIPS or higher, 32 to 
64 MB of RAM, 32-/64-bit PCI, 
1-GB hard drive or higher, 100- 
Mbps Ethernet, multimedia via 
DSP, Plug and Play, voice 
navigation, digital video 
support, and videoconferencing 


(e.g., Fibre Channel, IBM's Serial Storage 
Architecture, P1394 serial bus, and the 
Scalable Coherent Interface, or SCI). 

Storage will likely be at least 730 MB, 
using IDE or SCSI. Most systems will ship 
with double-speed or faster CD-ROM drives. 
Basic graphics will probably have 1024- by 
768-pixel resolu- 
tion, driven by an 
accelerated 
| graphics card 
with 2 to 4 MB of 
SDRAM (synchro- 
nous DRAM) or 
VRAM. A number 
of these systems 

^ - will ship with NT, 
05/2, Unix, or NetWare preinstalled. 
Servers and desktops will increasingly sup- 
port SNMP or DMI. 

More unusual configurations may include 
PCMCIA slots, quad-speed CD-ROMs, sup- 
port for 40-MBps Ultra SCSI, built-in 10-/ 
100-Mbps network ports, and onboard mul- 
timedia via DSPs (digital signal processors) 
or dedicated chips (wave table sound, video 
1/0, and compression/decompression). 
Some vendors may opt to use new memo- 
ry types, 128-bit graphics accelerators, or 
the 64-bit bus extensions documented in 
the PCI specification. A few systems could 
sport new types of !/O ports, such as en- 
hanced parallel or high-speed serial ports. 


Andy Reinhardt is BYTE's West Coast bureau 
chief. You can reach him on the Internet or BIX 
at areinhardt@ bix.com. 


of 32 GPRs, the K5 has 16, and the Nx586 
has 14. The P6’s expanded register file 
allows the CPU to explore more deeply 
when it speculates beyond predicted 
branches. 

Furthermore, the 40 extra GPRs in the 
P6 are wide enough to handle floating-point 
values and integer values, as well as some 
additional status information that’s ap- 
pended in stage 8. The expanded register 
file functions as a general-purpose instruc- 
tion pool that Intel calls an ROB (reorder 
buffer). This ROB is a 40-entry array of 
content-addressable memory that’s arranged 
as a circular FIFO (first in, first out) buffer. 
Micro-ops (now a uniform 118 bits long) 
are held in this pool during various states of 
completion. Status bits record the state of 
each micro-op and provide additional in- 
formation, such as which execution unit 
can handle that type of micro-op. 


Deliberate Disorder 

Until this point, the P6 has been processing 
the instructions in their onginal program 
order, just like the Pentium and earlier x86 
chips. But this is where the P6 differs rad- 
ically from the Pentium. 

In-order CPUs frequently stall while 
they wait for a time-consuming instruc- 
tion to complete. Because they must exe- 
cute the instructions in the same order as 
they’re arranged in the program, any in- 
struction that causes a delay interferes with 
the smooth throughput of the pipeline— 
just as a factory assembly line halts when 
one worker takes too long to finish his 
task. To prevent this wasteful idling, the 
latest CPUs can execute instructions in al- 
most any order they choose. Instead of 
waiting around for a poky instruction to 
complete, the CPU can fetch and execute 
a following instruction. Of course, to avert 
a software disaster, the CPU eventually 
stores the results in the order the pro- 
grammer intended. 

Some sequences of instructions must 
always execute in order because one in- 
struction depends on the result of a previ- 
ous instruction. This is called a true de- 
pendency, and the P6 is careful not to mix 
up these sequences. Among the status bits 
appended to each micro-op is a depen- 
dency flag and a time stamp that records 
the micro-op's original position in the in- 
struction stream. 

Out-of-order execution is a vital feature 
of the P6, Nx586, K5, M1, and many RISC 
chips. When combined with branch pre- 
diction and speculative execution, it al- 
lows the CPU to adapt the instruction 
stream to the availability of its internal 
resources. In effect, the CPU is its own 
optimized compiler. As long as there are 
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no dependencies, the CPU can continue 
predicting the outcome of branches and 
speculatively execute the instructions be- 
yond those branches. There's no absolute 
limit to how far ahead the P6 can speculate, 
other than the capacities of its ROB, exe- 
cution units, and other resources. Intel says 
the P6 typically looks 20 to 30 instruc- 
tions beyond the program counter. 
Branch prediction plays an important 
role in this process because the average 
program contains one branch every five 
instructions. (If you're a programmer and 
you're wondering why your own programs 
don't contain that many IF...THEN state- 
ments, remember that loop terminations 
and other statements compile into branch- 
es, too.) To reduce this number somewhat, 
the P6 adds one new instruction to the x86 
instruction set: À conditional MOV that 
in some cases replaces a regular branch. 
When a branch instruction enters the 
ROB, it is tagged with extra status bits that 
indicate a predicted target address and a 
fall-through address. Actual target ad- 
dresses are stored in a 512-entry BTB 


(branch target buffer). 
The target address de- 
termines which cache | 
lines will be retrieved 
during the next fetch 
cycle. Using a 4-bit 
dynamic history algo- 
rithm, the BTB keeps 
track of whether the 
branch was correctly 
predicted. This algo- 
rithm is smart enough 
to recognize patterns 
(e.g., alternating pairs 
of taken/not-taken 


branches deep. 

But what happens if 
the P6 guesses wrong? 
This is when super- 
pipelining works against 
the P6. A mispredicted 
branch can invalidate 
all the work in progress 
in previous pipeline 
stages—all the specu- 
lated instructions (and 
| nested branches) be- 
yond the mispredicted 
branch. The P6 must 
discard numerous en- 


branches) that would Larger than the average chip, the P6 is shown tries in the ВТВ and 


baffle some simpler 
algorithms, such as the binary flip-flop 
used by the K5. According to Intel. the 
P6's branch prediction is more than 90 
percent accurate. 

Thanks to its large BTB and ROB, the P6 
typically predicts 10 to 15 nested branches, 
which is impressive indeed. Even some of 
the latest and most powerful RISC chips, 
such as the Mips R 10000, can go only four 


The Р7 and Beyond 


m P6 is the logical next step beyond 
the Pentium, but the P7 could introduce a 
radically different technology that achieves 
a breakthrough in performance while pre- 
serving backward compatibility. Then again, 
the P7 project could fall flat on its face. 

Last year, Intel formed a much talked- 
about partnership with Hewlett-Packard to 
design a new microprocessor that is ex- 
pected to appear in 1997 or 1998. The 
two companies are revealing little about 
this processor except that it will attempt to 
leapfrog RISC technology and run all ex 
isting software for Intel's x86 and HP's 
PA-RISC chips. In addition to supporting 
both of those legacy instruction sets, it 
will probably introduce a new instruction 
set of its own. 

The prevailing rumor is that Intel and HP 
are experimenting with a technology called 
VLIW (very long instruction word). Ironically, 
VLIW is almost exactly the opposite of the 
technology used by the P6. While the P6 
contains a sophisticated decoder that 
translates complex x86 instructions into 
shorter, simpler RISC-like operations, a 
VLIW processor would rely on a new type of 
compiler to pack several simple opera- 
tions into very long instructions. Each in- 
struction packet would contain operations 
that aren't interdependent, so the CPU 
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could rapidly execute them in parallel (see 
"VLIW Questions," November 1994). 

In other words, a VLIW processor shifts 
the responsibility for instruction scheduling 
from the hardware to the software. The 
scheduling intelligence would be built into 
the compiler, which, in turn, would embed 
it into the applications software. 

The compiler technology required to 
make this practical hasn't been perfected. 
Another problem is that software compiled 
for one version of a VLIW chip would prob- 
ably have to be recompiled for the next 
generation. Software vendors would make 
millions on upgrades, but users wouldn't 
be too happy. 

For these and other reasons, some ob- 
servers doubt that Intel and HP can pro- 
duce a commercially viable VLIW chip. Be- 
cause the x86 market is far too important 
for Intel to bet everything on an unproven 
technology, it is likely that Intel has a par- 
alle! project to develop a more conven- 
tional P7 in case the VLIW project fails. 

There is still plenty of room for improve- 
ment in the x86 architecture. The P7 could 
be a four- to six-way superscalar machine 
with larger primary caches, an integrated 
secondary cache, more execution units, 
and larger buffers to support deeper paths 
of speculative execution. It could also spec- 


here at approximately 50 percent actual size. the ROB. The emptied 


Stages cause pipeline “bubbles” that impair 
the CPU’s throughput until they are re- 
plenished. 

There are two ways to measure the cost 
of a mispredicted branch: the actual loss 
of clock cycles required to recover from 
the wrong guess and the potential loss of 
work that was done speculatively and must 
be abandoned. For instance, say you're 


ulate both ways beyond a predicted branch, 
a technique IBM tried in a 1960s main- 
frame. 

Meanwhile, Intel's competitors aren't 
sitting still. NexGen plans to introduce the 
Nx686 by the end of this year and predicts 
two to four times the performance of the 
Nx586. Cyrix says it is already working on 
successors to the M1, though no details 
have been disclosed. 

AMD has mapped out its future in the 
most detail. The K5 will be followed by a 
K6 in 1996, with volume production in 
1997. The K6 will be fabricated on a 0.35- 
micron process and is expected to have 
6.5 million transistors; estimated perfor- 
mance is 300 SPECint92. In 1997, AMD 
plans to introduce a K7 that will ramp up to 
volume production in 1998 on a 0.18- 
micron process with 10 to 15 million tran- 
sistors; it is expected to deliver 700 
SPECint92 at 400 MHz. Finally, AMD is 
planning a K8 in 2001 that will have 20 
million transistors and deliver 1000 
SPECint92 at 600 MHz. 

Additional competitors may surface, too 
IBM Microelectronics, Texas Instruments, 
SGS-Thomson Microelectronics, and a few 
Asian companies already make 386 and 
486 chips. So far, however, these com- 
panies have not committed themselves to 
the more difficult challenge of designing 
a state-of-the-art x86 processor that would 
compete directly against the latest prod- 
ucts from Intel, AMD, Cyrix, and NexGen. 
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playing roulette and bet a dollar on number 
18. There's a 36-to-1 payoff if you win. 
But if you guess wrong, how much money 
have you lost? Your actual loss is the $1 
you wagered, but your potential loss is the 
$36 you could have won by guessing right. 

Similarly, the P6 pays two penalties for 
guessing wrong. Intel says the actual penal- 
ty is usually eight clock cycles, the time it 
takes to update the various buffers and 
registers, redirect the instruction pointer, 
and refill the pipeline. (A hinting mecha- 


nism can reduce this to four clock cycles.) 
The potential penalty is more variable and 
depends on how many instructions were 
speculatively executed past the mispre- 
dicted branch. Because the P6 looks far 
ahead, this can easily be 20 or 30 instruc- 
tions. 

Intel says the P6, unlike the Pentium, 
is designed to deliver more of its poten- 
tial speed without requiring optimized 
code. Nevertheless, there's no question 
that any compiler optimizations that min- 


imize branches or enhance the CPU’s abil- 
ity to predict branches will boost perfor- 
mance—for all advanced CPUs, not just 
the P6. Intel says it is working with soft- 
ware vendors to develop postcompilation 
code profilers that will squeeze a little 
more speed out of the chips. 


Superscalar Execution 

Out-of-order execution in the P6 is man- 
aged by a unit called the reservation sta- 
tion, which is similar to the reservation 


Smarter, More Powerful Servers 


ДА mong the most significant trends of 
the last two years have been the increas- 
Ing use of x86-based systems as applica- 
tions servers and Intel’s growing role as a 
supplier of nonprocessor technologies, 
such as buses, networking, video com- 
pression, flash memory, and system man- 
agement tools. 

With the P6, Intel is continuing the trend 
of bringing high-end features to mass mar- 
ket. All the P6's intemal registers are par- 
ity-checked, and the 64-bit path between 
the CPU core and level 2 cache uses ECC 
(error checking and correcting). Built-in di- 
agnostic features, most new to P6, make it 
easier for vendors to design reliable sys- 
tems: More than 100 events and variables 
inside the chip, such as cache misses, reg- 
ister contents, and occurrences of self-mod- 
ifying code, can be counted and reported out 
via pins or software. Operating-system or 
utility software can read these values to 
gauge processor status and performance. 
The P6 also improves support 
for checkpointing (i.e., rolling 


(For more information, see "Pentium Chip's 
Dual Personality," December 1994 BYTE.) 
Only operating systems with support for 
multithreading were able to take advan- 
tage of this feature, so its market pene- 
tration has been low. 


Better Multiprocessing 

The P6 takes commodity multiprocessing 
to the next level, the Intel-defined MPS 
(Muiti-Processor Specification) 1.1. Among 
the most difficult aspects of SMP (sym- 
metric multiprocessing) is maintaining co- 
herency among dedicated per-processor 
caches. Because the P6 handles level 2 
cache coherency internally, its frontside 
(external) bus is inherently cache-coher- 
ent and presents, in effect, a kind of SMP 
bus to the outside world. 

In the past, systems designers imple- 
menting SMP had to create their own 
buses to communicate among processors 
or license a solution such as Corollary's C- 
bus Il. After claiming earlier that 
the 486 and the Pentium would 


back the machine to a known СШ TEL be good for SMP systems, says 
state in the event of an error), КҮТҮҮ Г Corollary's president George 


but again, the operating system 
has to be written to take advan- 


together to 


White, "this time Intel is right." 
The difference is the external 


tage of machine-check interrupts. ада bus. “You'll be able to tle four 
The P6 also supports the ics ua P6s together and make a pretty 
same FRC (functional redun- Ion reasonable MP machine using 


dancy check) capability offered in 
the Pentium, in which two chips 
are lashed together to constantly 
verify each others' results and to signal 
an error if a conflict is found. Unfortunately, 
P6 doesn't solve FRC's main weakness— 
the nature of the error is undetermined. 
Intel's Р54С implementations of the Pen- 
tium introduced a simple and inexpensive 
approach to dual processing: a closely tied 
pairing in which host and slave proces- 
sors shared a cache and divided up pro- 
gram threads transparently to applications. 
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Intel's cookbook," he says. But 
for now, that is the limit; the 
P6’s arbitration logic supports 
only four CPUs. 

Another dilemma facing vendors is that 
dedicated-cache multiprocessors typical- 
ly benefit from using more than 256 KB 
of cache per processor. For now, Intel is 
limited to 256 KB in the P6 package. Thus, 
makers of high-performance servers who 
want to go beyond commodity SMP will 
have to use external cache controllers and 
SRAM (static RAM) to support more than 


four CPUs or to implement larger caches. 
(The subtle trade-off, for which an answer 
isn't yet clear, is at what point a larger but 
extemal cache would surpass the perfor- 
mance of the P6's smaller, in-package full- 
speed cache.) 

Intel can partly solve this problem with a 
bigger level 2 cache, which could be 
achieved by increasing the die size or mov- 
ing to smaller process technology. But to- 


day its answer for vendors who want more 


than four CPUs is to closely couple, or 


cluster, systems across a high-speed mem 


ory-to-memory serial interconnect, such as 
SCI. Implementations of SCI for the PCI 
bus could ship as early as this year. 


A Shot in the Arm 

The combination of the P6 and MPS 1.1 
will permit creation of a new class of 
"clone" servers that comply with a stan- 
dard architecture and can run shrink- 
wrapped MPS-compatible operating sys- 
tems. This could be a major shot in the 
arm for SMP. White cautions, however, 
that customers "may not be ready yet to 
buy servers on price alone." MPS doesn't 
go quite far enough, he says, in defining 
the kinds of features demanding users re- 
quire, such as ECC, system management, 
and hot-swapping. These need to be im- 
plemented via hardware abstraction lay- 
ers, or HALs (also known as processor- 
specific modules), the software interfaces 
added to operating systems to isolate 
them from hardware dependencies. 

The irony for vendors is that if they have 
already written a HAL, they won't benefit 
much from MPS. On the other hand, cus- 
tomers will enjoy an attractive new range of 
options: From small vendors who lack the 
resources to develop HALs will come sim- 
ple, low-cost SMPs, while high-end solu- 
tions customized to the machine will still be 
available at a premium price. —AR. 
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stations in the K5 and the PowerPC. The 
reservation station is like a traffic cop; it's 
responsible for scheduling the order in 
which the micro-ops are dispatched from 
the ROB to the multiple execution units. 

There are five execution units: two IUs 
(integer units), two AGUS (address-gen- 
eration units) for load/store operations, 
and an FPU. The reservation station can 
dispatch up to five micro-ops to these units 
per clock cycle, but a sustained rate of 
three per clock cycle is more likely be- 
cause some of the units are usually busy. 

To schedule this dispatching, the reser- 
vation station checks the status bits of the 
micro-ops waiting in the ROB. If 
the micro-op isn't locked by a de- 
pendency, its operands are ready, 
and an execution unit that can han- 
dle that type of micro-op is avail- 
able, then the reservation station 
dispatches it for execution. If more 
than one micro-op is ready for dis- 
patching, the reservation station 
picks those that were generated in 
sequence. Although this pseudo- 
FIFO algorithm favors in-order 
execution, by now the instruction 
stream has become so rearranged 
by dependencies and branches that 
it's substantially out of order. 

These steps occupy stages 9 
and 10 in the pipeline, although 
in many cases stages 8 and 9 over- 
lap. The next stage, execution, 
may consist of many stages if the 
micro-op is a relatively complex 
operation (e.g., a floating-point 
operation). Over the years, how- 
ever, x86 processors have added much 
hard-wired logic, so the majority of integer 
operations (which make up most of the in- 
structions in typical programs) execute in 
a single clock cycle, just like RISC in- 
structions. Modern x86 compilers try to 
use as many of these fast instructions as 
possible. 

To boost floating-point performance, 
the P6 has the same beefed-up FPU found 
in the Pentium, which means there is ad- 
ditional logic to handle multiply, divide, 
and shift operations. It's undoubtedly the 
fastest FPU on any x86 processor, even 
though it still falls well short of most 
RISC chips. Incidentally, the P6’s FPU 
is free of the division bug that afflicts the 
Pentium. In fact, the FDIV bug was con- 
firmed when Intel engineers testing the 
P6’s FPU discovered that the P6’s out- 
put matched that of the 486, but not the 
output of the Pentium. 

Load and store operations in the P6 re- 
quire one and two micro-ops, respectively. 
A load operation needs to know only the 
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memory location and the width of the data, 
so it's only one micro-op. À store must 
generate the memory address and the data; 
the decoder breaks the operation into two 
micro-ops so that they can execute in par- 
allel. In fact, the AGU that handles stores 
has two ports and is separate from the load 
AGU, so the reservation station can dis- 
patch a load and a store on the same clock 
cycle. 

The P6 tries to maximize parallelism 
by spreading the execution units across 
five different ports on the reservation sta- 
tion. The two AGUS do not share the same 
ports, and neither do the two IUs. The FPU 
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Intel recently launched a new home page on the Internet's WWW (World 
Wide Web) that includes information about the P6. Among other things, 
you can read the technical paper that Intel presented at the IEEE 
Intemational Solid-State Circuits Conference in San Francisco on February 
16. Intel is also thinking about putting a Рб system on-line so that you can 
compare its performance to other machines. Intel's home page is at 
http://www.intel.com. 


shares a port with one of the IUS, but be- 
cause the FPU has such long latencies (due 
to the complexity of its operations), it 
rarely blocks the IU. 


Time to Retire 

After a micro-op has executed, its status 
flag is changed to indicate completion, 
and it is returned to the ROB. Thus, the 
ROB is a generalized pool for micro-ops 
that are awaiting either execution or re- 
tirement. Both the reservation station and 
the retire unit constantly scan this pool, 
looking for micro-ops with the appropriate 
status flags. 

When the retire unit finds a completed 
micro-op, it verifies that the micro-op can 
indeed be retired. This is not as easy as it 
sounds, because the retire unit must put 
the micro-ops back into their original 
program order and watch for interrupts, 
traps, faults, breakpoints, and mispredicted 
branches. For example, an interrupt could 
invalidate any micro-ops that were com- 
pleted speculatively after the one that was 


EERE 


interrupted. The P6 supports precise ex- 
ception handling to the extent that the x86 
architecture does, which means some in- 
structions can be interrupted in midstream. 
If a micro-op is ready for bed, the re- 
tire unit stores the results. This is when 
physical state is committed to logical state. 
If the original x86 instruction from which 
the micro-op is descended stores a result in 
a logical register, then the retire unit copies 
the result from the physical register that 
holds that value to the appropriate logical 
register. Intel refers to the logical register 
set as the RRF (retirement register file), 
but it's really just the architectural set of 
eight integer and eight floating- 
ме point GPRs found in any x86 chip. 
-| If the result of this retirement af- 
Ê fects the status of another micro-op 
H waiting in the ROB, the buffer is 
updated as well. 
| These steps occupy stages 12, 
^ 13, and 14 in the pipeline, although 
“||| the last execution stage overlaps 
ın || the first retirement stage. Retire- 


w || ment therefore takes two clock 


{| cycles, and the retire unit can com- 
jÎ mit the results of up to three mi- 
“|| cro-ops per clock cycle. In other 
^M words, the Рб is a three-way su- 
"Hj perscalar machine. The KS is four- 
== way superscalar, and the МІ is a 
two-way superscalar, like the Pen- 
tium, only more efficient. The 
Nx586 is harder to categorize be- 
cause it can issue three or four 
RISC86 instructions simultane- 
ously, depending on whether the 
optional FPU is present. 
Ultimately, the final test of these com- 
peting microprocessors will be their per- 
formance when running everyday appli- 
cations in typical systems. If the K5 and 
MI live up to their promises, they should 
run neck and neck with the P6. The P6 
and K5 appear to have more headroom for 
improved performance than do the M] and 
the Nx586, but all four processors belong 
to roughly the same x86 generation— 
whether you call it five-and-a-half or six. 
Intel commands such a dominant market 
share that it's unlikely the P6 will ever be 
seriously threatened by its rivals. And the 
P6 does a creditable job of defending In- 
tel's technical leadership. But it’s now 
clear that AMD, Cyrix, and NexGen no 
longer lag four or more years behind Intel 
with derivative clone designs. A new age 
has dawned, and users are the winners. lii 


Tom R. Halfhill is a BYTE senior news editor 
based in San Mateo, California. You can 
reach him on the Internet or BIX at thalfhill@ 
bix.com. 
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whole range of Sound Blasters. The MIDI 
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AWE32. The 100% sound-effects compatibility 
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= i text necessary for business- 
related audio, tum to the Creative 
Labs Sound Blaster AWE32, which 
stands out with decent sound quality 
and excellent software that includes 3D ES and 
text-to-speech and speech recognition capabilities. 
Its lavish documentation is another welcome feature. 
The AWE32 gave us the smoothest rides and the 


best sound in the games we tested. 
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Trucks, GPS, and Computers 


SOIUTIONS FOCUS 


On-Road, On-Time, and On-Line 


CHRISTINE WHITE 


load of fresh vegetables leaves California, des- 
tined for a packing plant in Little Rock, Arkansas. 
The driver, his load packed up and his route cleared 
with the dispatcher, heads out. He doesn’t need 
to call the office until he arrives in Arkansas. While he’s on the 
road, however, the shipper learns about a new, potentially lu- 
crative job that's available if the trucker can change his destina- 
tion from Little Rock to Hot Springs. Unfortunately, the driver 
won't know about the change until after he arrives at the origi- 
nal—and now less profitable—destination. 

Such is life after deregulation for trucking companies, which 
count profitability by the mile. The more trips a driver makes 


Jerry K. Watson, president 
and owner of Day & Night 
Transportation Services, witli 
a Rockwell Pro2000 keypad. 


with a full load, the more money both the driver and the compa- 
ny stand to make. But a truck with a 50 percent load, or a driver 
sitting in a dispatch yard waiting for a run, doesn't make money. 
And a change in routing that wastes time and miles loses money. 

Jerry K. Watson, president and owner of Day & Night Trans- 
portation Services, a trucking company based in Noblesville, In- 
diana, was looking to increase his firm's profitability and im- 
prove the service he could provide to his customers. The answer 
to both was to maximize each truck's drive time while minimiz- 
ing the miles it traveled. As he investigated ways of achieving 
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these goals, he found a technological answer: a GPS (Global Po- 
sitioning System). 

Watson believes the Rockwell International Pro2000 GPS that 
his company now uses provides it with an edge over the compe- 
tition. Day & Night's shippers are more likely to call the firm first 
and offer it its choice of loads. The company is able to attract 
and keep better drivers— who are paid by the mile for driving full, 
not empty, trucks. In addition, the company's dispatchers make 
better use of their time, assigning new loads rather than having 
to put out fires. 

But GPS is an expensive technology to implement. Typical 
GPSes from Rockwell and Trimble Navigational, one of its com- 
petitors, cost between $2000 per vehicle for a re- 
ceiver and antenna and $6000 for a system that 
includes communications software and other pro- 
grams (e.g., for time-keeping and Department of 
Transportation logs). Dispatcher software ranges 
from $10,000 to $20,000, depending on the mod- 
ules purchased. Added to that is the monthly fee 
for each truck's satellite transmissions. 

But Watson is philosophical about these ex- 
penses. "How do you measure customer confi- 
dence? How can you put a price on the ability to 
better manage your people?," he asks. 


Star Power 

GPS is based on a constellation of 24 high-altitude 
satellites—officially known as Navstar GPS (short 
for Navigation System with Timing and Ranging). 
You can think of Navstar as the synthetic stars 
that make up a new celestial navigation system. 

An ongoing U.S. government program, GPS 
has nearly $10 billion in- 
vested in it so far. Rockwell 
built the Navstar satellites, 
which were originally de- 
signed for the Department 
of Defense (DoD). System 
design began in the 1970s, 
and the last three satellites 
were put into orbit during 
the summer of 1993. 

For more than a decade, 
these satellites were used 
exclusively by the govern- 
ment for various purposes. The DoD has now authorized limited 
civilian use of GPS. Three companies—Rockwell, Magellan 
Systems, and Trimble—have seized this opportunity by supply- 
ing GPS receivers and software to the trucking, automotive, nau- 
tical, aviation, and personal-navigation markets. Rockwell, which 
has been manufacturing receivers for government use since the 


A trucking firm 
finds a combination 
of trucks, GPS 
technology, and 
computers pays off 
in fleet flexibility 
and control 


1970s, entered the consumer market in 1984. 

GPS technology is a blooming industry, and new uses for the 
technology are now coming into play. Smaller vehicles, such as 
taxicabs, buses, and delivery vehicles, can make use of GPS ap- 
plications. In addition, automobile manufacturers are starting to 
include GPS systems in their higher-end cars. 


Trucks Meet Computers 

Watson started the family-operated Day & Night trucking firm 
in the 1970s, when he bought his first tractor-trailer. Today the 
company has 60 trucks and employs 90 people. It makes regularly 
scheduled coast-to-coast runs to such destinations as Boston, 
Miami, and Riverside, California, although the majority of its 
runs cover 300 miles or less. 

Five years ago, the company didn't even own a computer— 
which is not unusual in the trucking industry. Then in 1990, Wat- 
son, always looking for the competitive edge, bought an AS/400. 
Shortly afterward, he bought 386- and 486-based PCs running 
Microsoft Windows rather than AS/400 terminals. 

During the past five years, Day & Night has been at the tech- 
nology forefront in the trucking industry with its use of accounting 
software from McCormick Software and EDI (Electronic Data In- 
terchange) programs from Sterling Software. The company added 
the GPS-based Rockwell Pro2000 Mobile Communications Sys- 
tem in April 1994. 

The deregulation of the trucking industry that took place in 
the 1980s created a crowded playing field. There are more trucks 
and trucking companies available than there arc loads to carry. 
Add to that the skyrocketing costs of keeping a truck on the 
road— insurance, fuel, and fuel taxes, for instance—and it's be- 
coming increasingly difficult to make a profit in this industry. 
Everyone’s looking for an edge. 

One edge comes from effectively managing drivers and equip- 
ment by maximizing drive time and minimizing miles. But with 
60 trucks on the road at any given time, keeping track of their lo- 
cations was a difficult job for Day & Night before it implement- 
ed its Pro2000 system. The dispatcher had to rely on the drivers’ 
reporting their positions by telephone. That often meant there 
were large blocks of time during which dispatchers didn’t know 
where a truck was. If a customer called to ask when a delivery 
would arrive, the only information the dispatcher could provide 
was the time the truck left the loading dock. 

Day & Night’s first solution to this problem was to use cellu- 
lar phones. This enabled the dispatcher to call the drivers, and 
drivers could phone in when they needed to. This method was bet- 
ter than having no communication at all, but it proved to be ex- 
pensive and unreliable. Costs for the phones were topping $100 
a month per truck, and cellular service was not available in all 
areas. In addition, the service was sometimes abused by drivers 
making personal phone calls on the company dime. And there was 
still no way to verify a truck's location. 

Watson knew he needed a system that would provide loca- 
tion information and communications without the drivers' be- 
ing responsible for it. “I wanted the ability to look for a truck at 
any given time, to know where they were, to send them mes- 
sages that I knew they'd read, and to better manage my resources," 
he says. 

Then someone at McCormick Software told Watson about the 
Pro2000 system. Its dispatcher software runs on the AS/400 and 
integrates with the McCormick accounting software Day & Night 


USING GPS FOR VEHICLE LOCATION AND COMMUNICATIONS 


The Problems 


* Half-empty trucks, dealing with new 
pickups, and accommodating changed 
plans. 


• The home office's inability to find out 
exactly where trucks are. 


e The need for the home office to communicate with drivers 
regarding new pickups and deliveries, new dates and 
times, changes in plans, and emergency information. 


* The need for drivers to communicate with the home office 
regarding pickup and delivery status, problems, and delays. 


* Providing security for drivers and their trucks. 


The Solution 


e The Rockwell International Pro2000 
Mobile Communications System, which 
includes a GPS vehicletocation system 
and a satellite communications system. 


e The Pro2000 system uses GPS satellite information and 
technology to locate vehicles anywhere on the earth's 
surface. 


* Pro2000 also uses a geosynchronous satellite for 
communications with vehicles. 


The Benefits 


e A truck's location can be determined and 
relayed to the home office automatically, 
without any driver action required. 


e The home office has accurate truck 
locations, allowing flexible pickups and 
deliveries. 


e Wasted time is reduced, while truck availability is 
increased. 


e Communications are less expensive than with cellular 
phones and are available everywhere. 


• The system works with other software, such as accounting 
and mapping packages. 


Lessons Learned 


« Build on your existing computer hardware 
and software systems. 


e Be aware of the costs of different levels 
of systems. Get a system that matches 
your current and expected needs. 


e Look at a system in action before committing to using it. 


e Expect initial resistance from drivers until they experience 
the benefits firsthand. 


* Prepare to use the new flexibility to your advantage. 
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was already using. After several meetings 
with a Rockwell representative, Watson 
knew that the Pro2000 system would be 
able to meet his needs: nonintru- 
sive positioning information, com- 
munications tracking, AS/400 
compatibility, and integration with 
his company’s existing account- 
ing application. 

Day & Night has outfitted about 
half its fleet with the Pro2000 sys- 
tem. All new trucks are delivered 
to the company with the system 
preinstalled, and Watson is now in 
the process of retrofitting the com- 
pany's older vehicles that are still 
equipped with cellular phones. | 

The Pro2000 system consists of I 
a transceiver unit, an antenna, and | 
a keypad that resembles a PDA § 
(personal digital assistant). The | 
antenna, which looks like a small 
dome, mounts on top of the trac- 
tor's cab. It attaches to the trans- 
ceiver, a small black box mounted 
under the truck's dashboard. The 
transceiver is used for receiving 
signals from the GPS satellite and for send- 
ing and receiving signals to the communi- 
cations satellite. The keypad consists of a 
keyboard and a small LCD combined into 
one unit. The driver types outbound mes- 
sages on the keyboard and receives in- 
coming messages on the unit's screen. 

Because the software for the mobile 
system is on a chip in the transceiver, only 
the antenna, 
the transceiv- 
er, and the ca- 
ble that con- 
nects them 
p need to be 
¢ installed 
' inside the 

truck. This 

installation, which is done by 

Day & Night's head mechanic, takes about 
a half day to complete. 

Rockwell spokesman Robert Woods re- 
ports that a Pro2000 system like Day & 
Night's costs about $4000 when purchased 
from Rockwell. Rockwell sells directly to 
owners of large fleets and uses dealers to 
handle small-fleet sales. These dealers 
might add a slight markup, and they typi- 
cally charge extra for installing the hard- 
ware in trucks. 


А Рго2000 transceiver unit. 


New Stars to Steer By 

For complete and continuous global cov- 
erage, a GPS requires 21 satellites and 
three spares, all of which circle the earth 
once every 12 hours. The orbits, located 
about 12,000 miles above the earth, are 
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arranged in six overlapping orbital planes 
based on the earth's equatorial 
plane. These orbit patterns en- 
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sure that any receiver near the earth's sur- 
face can receive signals from at least four 
satellites at any one time, although only 
three are needed for obtaining position in- 
formation. 

Each satellite has a receiver and a trans- 
mitter and constantly sends a unique, bi- 
phase, pseudo-random-noise code on two 
L-band carrier frequencies (1575.42 MHz 
and 1227.60 MHz). These codes are noth- 
ing more than random noise that's made up 
of a complex but repeated pattern of ones 
and zeros that has no intrinsic meaning or 
significance. 

Each satellite's signal differs slightly 
from that of other satellites, and each sends 
two types of signals (hence the term bi- 
phase). One signal is C/A code, the signal 
received by all civilian receivers, such as 
those in the trucks. The other, P code, is re- 
served for military use. 

A GPS transceiver located on earth, such 
as those in Day & Night's trucks, receives 
and decodes a signal, which includes the 
time that the signal left the satellite. Using 
triangulation techniques, the software in 
the transceiver can determine its precise 
longitude, latitude, and altitude (see the 
text box "How Triangulation Works" on 
page 64). 

GPS technology can accurately calculate 
these measurements to within a range of 1 
centimeter to 40 meters, depending on the 
type of transceiver used and the complex- 
ity of the software performing the trian- 
gulation. The system that Day & Night 
uses is accurate to within 25 feet, about 


the width of an average suburban street. 
Once a truck's transceiver determines the 
position of the truck, Day & Night's 
Pro2000 communications soft- 
ware, which is called Exec2000, 
creates a positioning report that's 
sent to the dispatcher using a 
single geosynchronous com- 
munications satellite. 
dg Individual trucks transmit 
their position reports to Day 
& Night’s AS/400 at defined in- 
tervals. Determined by the dis- 
patcher, an interval can be any- 
where from minutes to hours for 
f individual trucks and can be re- 
set at any time and as often as 
necessary. The dispatcher can 
also determine a GPS position 
on demand. 

A truck's location is repre- 
sented on Day & Night's AS/400 
by lines of text on a display that 
shows the number of miles it is 
from a waypoint; for example, 
“Truck 2322 is 9.5 miles from 
the Day & Night dispatching 
center in Noblesville, Indiana." Waypoints 
can be buildings, cities, exits on a high- 
way, or any other physical location. The 
system manager can create new waypoints 
at any time. 

Rockwell also offers Windows and OS/2 
versions of the Exec2000 software that 
display maps in a graphical format and 
place pictures of the trucks on these maps 
at their actual locations. Both versions can 
also keep a log of a truck's progress over 
several hours, which is important when 
severe weather and road conditions exist. 
Because AS/400s and mainframes have 
terabytes of disk space, the amount of space 
required by a program to be installed on 
them usually isn't an issue. The PC ver- 
sions of Exec2000 for Windows and OS/2 
each require 16 MB of RAM and 50 MB 
of hard disk space. 


Communications 
While it's important for Day & Night to 
know a truck's precise location, the ability 


The Pro2000 keypad has an LCD. 
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to communicate with it is also essential. 
In addition to displaying the results of the 
trucks’ GPS location reports, the compa- 
ny’s Pro2000 system serves as the com- 
munications command center between the 
dispatchers and the drivers. 

Through the communications portion 
of the Pro2000 system and the Exec2000 
software, dispatchers can send and receive 
messages to one vehicle or to an entire 
group, Exec2000 can also create message 
confirmations, such as when a message 
has been read by a driver, and track the 


status of messages as they change. 

While GPS information and communi- 
cations both use the same software and 
hardware, there’s no connection between 
the GPS satellite system and the commu- 
nications satellite system. Rockwell offers 
communications through the land-based 
Ardis network and also uses American 
Mobile Satellite Corp.’s geosynchronous 
satellite for transmitting messages. (Geo- 
synchronous Satellites, located 22,300 
miles above the earth, complete one orbit 
per day and are thus apparently motion- 


How Triangulation Works 


Gps (Global Positioning System) loca- 
tion technology uses a trigonometric for- 
mula known as triangulation. There are 
мо methods of triangulation; one uses an 
| unknown location, and the other uses a 
Known location. Vehiclelocation systems 
such as the one used by Day & Night use 


the unknown-location method. 
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SEE the software in the NENE 


— тк — 


Communicati 15 


tn, Location 


Trucking company 


64 


BYTE APRIL 1995 


can determine the truck’s position. The 
satellites orbit the earth at about 12,000 
miles from its surface, but a satellite is 
rarely directly overhead. The varying po- 
sitions of a satellite in its orbit create a 
variety of distances from the transceiver. 

If a truck receives a signal from a satel 
lite located 13,000 miles away, the lo- 
cation of the truck is narrowed down to 
a 13,000-mile sphere centered on that 
satellite. If another signal comes from 


less with respect to the earth's surface.) 
AMSC has been designated by the FCC 
as the single-source supplier for L-band 
satellite transmission in the U.S. Its first 
satellite was to be launched in March. 
The Pro2000 system requires a dedi- 
cated SNA (Systems Network Architec- 
ture) port to send and receive messages. 
Communications from the Pro2000 are 
sent through a phone line connected to this 
port. All messages are routed through 
Rockwell's base station in Washington, 
D.C, which is linked to the AMSC satellite. 


another satellite located 18,000 miles 
away, the location is narrowed further to 
the points where the 13,000-mile and 
18,000-mile spheres intersect. Add a 
third satellite, located 16,000 miles away, 
and the area of intersection is narrowed 
to two points—one on the ground and 
one impossibly high above the earth. 
The distance between a truck's trans- 
ceiver and a satellite is calculated with 
the old "velocity times travel time" for- 


Navstar satellites 


When Day & Night sends a message 
to a driver, the message travels through a 
long-distance phone carrier to Rockwell's 
base station. A computer located there 
identifies the sender and the intended re- 
ceiver of the message via a data packet. 
Rockwell's computer then sends the mes- 
sage to the driver via the AMSC satellite 
and automatically bills the sender. Mes- 
sages sent from drivers to Day & Night are 
routed in the same manner. 

With the Pro2000, a dispatcher contacts 
a driver by sending a text message from 
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mula you may have learned in school. 
The satellite signal contains the time it 
was sent from the satellite. 

To work correctly In a GPS, each clock 
in every transceiver has to be synchro- 
nized to the nanosecond. Each sateilite 
has four atomic clocks: One is the work- 
ing clock, one serves as a backup, and 
the other two are responsible for keeping 
the first two in sync. 

When the transceiver receives a sig- 
nal, the time included in the signal is im- 
mediately recorded. The GPS's software 
then calculates the difference between 
the send time and the current time to 
determine the lapse. For example, the 
transceiver might find that the lapse is 
0.1 second. Using the aforementioned 
formula, velocity (186,000) x time trav- 
eled (0.1) equals the distance from the 
satellite (18,600 miles). 

After determining the transceiver's dis- 
tance from all three satellites, the soft- 
ware in a GPS can accurately determine 
the transceiver's latitude, longitude, and 
altitude. Then, based on the transceiver's 
unique identity number, it can transmit 
its position using a different geosynchro- 
nous satellite communicatlons network. 

How long does all this take? If a truck 
uses the same three satellites during 
the operation, it can take as little as 2 
seconds. Otherwise, the calculation can 
take up to 30 seconds. 

Triangulation Is an old concept: Ce- 
lestial navigation uses triangulation with 
the position of three stars. But it looks 
like triangulation will be around for years 
to come. Even the starships Enterprise 
and Voyager use triangulation to plot 
courses for strange, new worlds. 


the home system to the driver's keypad. 
The proprietary keypad's small keyboard 
has special function keys, such as Print 
and Save, and its LCD shows four lines 
of text at a time. Drivers access keypad 
functions by selecting from numbered 
menu items and read through long mes- 
sages by pushing the scroll keys. 

Drivers can also store messages and 
read them later. Directions to destinations, 
for example, are stored and recalled via 
an alphanumeric code. Rockwell will soon 
offer a transportable keypad that drivers 
can carry with them into truck stops. 

An incoming message on a driver's key- 
pad, which can consist of either prede- 
signed or free-form text, sounds an alarm 
on the keypad. If a driver is on standby 
waiting for instructions, he or she can take 
a nap and know that the alarm will awak- 
en him or her when instructions are sent. 

Incoming messages can also be trans- 
mitted to a driver en route. In one case, a 
Day & Night driver left Miami on a Thurs- 
day with a load scheduled for delivery in 
Kentucky the following Monday. After 
leaving the shipper, the driver headed for 
a hotel for the weekend layover. When the 
destination suddenly changed the deliv- 
ery date, the dispatcher sent the driver a 
text message instructing him to deliver on 
Saturday instead. The destination got the 
shipment when it wanted it, the driver got 
to go home for the weekend, and Day & 
Night saved the cost of a weekend hotel 
stay for the driver, as well as freeing up 
the truck for other possible deliveries. 

While it's possible for a driver to send 
free-form messages from the keypad, Day 
& Night reduces its transmission costs by 
using forms. Resembling blank templates, 
the forms have predefined layouts and in- 
formation areas. The driver, for example, 
might use a billing-information form and 
enter the pertinent data. He or she then 
sends only the data, which flows into a 
corresponding form on the AS/400. 

Day & Night now uses satellites for all 
its communications. The satellites offer a 
substantial degree of speed and accuracy, 
although they cost more to use than land- 
based communications systems. After they 
are sent, most messages are received with- 
in 5 minutes. À confirmation lets a sender 
know when a message is received. The Pro- 
2000 system also date- and time-stamps a 
message when the receiver reads it. This 
tracking feature is important to Watson, 
who points it out to drivers and dispatchers 
alike whenever he hears someone say, “I 
never saw the message." 

Rockwell's charges for messages are 
based on the number of characters they 
contain. According to Woods, messaging 


typically costs a company anywhere from 
$45 to $55 per month for each truck that 
is equipped with a Pro2000 unit. Watson 
finds that Day & Night’s messaging costs 
are slightly higher, but still only about half 
of what he pays for communications on his 
cellular-phone-equipped trucks. 


Competitive Advantage 

Day & Night has found the Pro2000 sys- 
tem invaluable in many instances. For day- 
to-day operations, Watson believes that 
just knowing where his equipment is gives 
him great peace of mind. With just the tap 
of a few keys, he knows where every out- 
fitted truck in the fleet is located. 

Moreover, there have been instances 
where the system has given Watson's firm 
a leg up on its competitors. For example, 
Day & Night regularly transports empty 
bottles from a supplier to a Heinz catsup 
bottling plant. The shipper uses three dif- 
ferent transportation companies and di- 
vides the load equally among them. 

Last November, a manager at the bot- 
tling plant called Day & Night to ask about 
the estimated delivery time for one of its 
trucks. The other two trucking firms had 
met with delays, and the bottling line was 
about to close down because it was almost 
out of bottles. 

Day & Night' s dispatcher checked the 
Pro2000 system and was able to visually 
determine the position of the firm's truck 
in relation to the bottling plant. The dis- 
patcher reported that the driver was 20 
miles away and would arrive in 30 min- 
utes. The driver arrived within minutes of 
the time the dispatcher predicted. As a re- 
sult, Day & Night was able to improve the 
confidence level of that customer. 


Integration 

Day & Night is beta-testing a new method 
of integrating its McCormick accounting 
software with its Rockwell Exec2000 soft- 
ware. Currently, a shipper sends an EDI 
document that provides instructions for 
picking up a load. The document contains 
such information as locations for pickup 
and delivery, contact information, type and 
amount of freight, and dates. This infor- 
mation creates an order in Day & Night's 
McCormick software system. 

To integrate this process with the Exec- 
2000 software, the Pro2000 system pulls 
the information from the McCormick soft- 
ware and combines it with directions to 
both the pickup and drop-off locations. A 
dispatcher assigns a truck number, usual- 
ly by looking at the GPS-calculated posi- 
tions of the trucks, and transmits the in- 
formation to the driver. It's a better use of 
time," explains Watson. “The information 
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goes into the system only once. We 
get directions the first time we go 
somewhere and then have them for 
good, We don't have to ask the ship- 
per to fax a map every time." 

À driver usually receives a pickup 
order on the truck's keypad while on 
the road. He or she can then go di- 
rectly from his or her original desti- 
nation to pick up the new load. This 
helps Day & Night to provide faster 
service to its customers and keep more 
full trucks on the road. 

With this integration method, a 
driver can send messages, such as the 
bil! of lading information and delivery 
confirmation, back through the system. He 
or she enters the information required to 
complete the form and communicates it 
to the office. Then it flows through the 
Pro2000 system and into the accounting 
software. 

Watson has a personal wish list for in- 
tegration. He's looking forward to—and 
encouraging Rockwell to build—a docu- 
ment-imaging system. “Right now, we get 
confirmation of delivery only from the 
GPS system,” he explains. “The driver 
sull has the signed freight bill in his [or 
her] pocket. We have to wait for him [or 
her] to mail it, and we [must] receive it 
before we can bill the customer, because 
most of them want to see signed proof of 
delivery before paying." 

Such a document-imaging system would 
include a small scanner in each truck. The 
AMSC satellite could transmit the docu- 
ment image directly to the Exec2000 soft- 
ware and then, via the integration with the 
accounting software, send the document 
as a binary file complete with the EDI in- 
voice. 


A View from the Road 

Initially, Day & Night's drivers weren't 
exactly enthusiastic about using the GPS. 
They felt like Big Brother was watching 
and that they were being spied on by the 
office. But an unexpected event changed 
their minds. 

A driver called in at 11:00 p.m. and 
wasn't due to call in again for another 24 
hours. Within minutes after he hung up, 
his wife called the dispatcher with news 
of a family emergency. A few minutes lat- 
er, the driver received a message instruct- 
ing him to abandon the trailer and take 
the tractor home. Using GPS positioning 
reports, the dispatcher was able to locate 
another driver 60 miles away from the 
trailer and instruct him to pick it up. Thus, 
the GPS mobile communications system 
solved two problems: getting the driver 
home quickly and delivering the load. 
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The Pro2000 system also offers drivers 
a degree of security. The system's com- 
munications capabilities allow a driver to 
notify the dispatcher in case of a break- 
down, a flat tire, or other emergency. In 
case of an accident where a driver might 


. be unable to send a message, a push of a 


distress button on the transceiver sends an 
emergency signal to Rockwell, which then 
forwards the signal to the Day & Night dis- 
patcher. Once, when a Day & Night driv- 
er had an accident, the distress button was 
automatically activated when his truck 
rolled over. The driver used the keypad to 
notify the dispatcher that, while the truck 
was damaged, he was unhurt. 

The Pro2000 system has also helped 
Day & Night to keep its trucks on the cor- 
rect routes. Occasionally, dispatchers no- 
tice a truck that's slightly off route and 
notify the driver to make corrections so 
precious miles and time are not wasted. 

GPS location reports are usually initi- 
ated from the truck's transceiver. Howev- 
er, the dispatcher can order a report at any 
time from the Pro2000 system. On one oc- 
casion, a driver was late in sending an ex- 
pected report. Concerned about him, the 
dispatcher activated the GPS tracking sig- 
nal and located the driver about 200 miles 
away from where he was supposed to be. 
This particular driver was attempting to 
take a vacation on company time and gas. 
He was unpleasantly surprised to find out 
that Day & Night would not be financing 
his trip. 

All GPS systems, including the one used 
by Day & Night, have safeguards to en- 
sure that they can't be tampered with or 
turned off. Since the transceiver is firmly 
mounted under the dashboard, it can't be 
easily disconnected. In addition, the GPS 
satellites constantly synchronize the clocks 
of the transceivers, so drivers can't alter 
time stamps on reports or messages. 

When a tractor is stolen, the thieves are 
usually quite knowledgeable; one of the 
first things they do is forcibly remove the 
antenna and the transceiver. According to 
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An Exec2000 screen, displayed on Day 
& Night's AS/400, showing the current 
location, status, and availability of the 
company's trucks. 


Jeff Brady, Rockwell vice president 
of transportation systems, it is still 
possible to trace a disabled system by 
checking its last known position. The 
dispatcher can then alert local police, 
and the tractor is generally recovered. 


Buying with Confidence 

If you're looking to bring similar tech- 
nology into your firm, Watson advises that 
you do your homework. You should first 
find the software you want to use and then 
buy hardware that can run it. Too many 
people do it the other way. around. Sys- 
tems such as Rockwell's Pro2000 make 
the most sense where there's a need for 
vehicle-location information as well as 
communications with remote vehicles. If 
your company already has computers, then 
it makes sense to find a system that's com- 
patible with the existing systems. 

When selecting a GPS, Watson recom- 
mends that you visit a site that already has 
one running so you can see it in a produc- 
tion environment first. He's pleased with 
his company's Pro2000 system, but, al- 
though he wasn't unpleasantly surprised 
by any of its features, he wishes he'd seen 
it in action first. 

“Irs like buying a new car," he explains. 
“The salesman doesn't say, ‘Because this 
is a four-cylinder, when you step on the 
gas it doesn't just get up and go'; you've 
got to drive the car yourself to find that 
out. You might still buy the car, but you 
will know what to expect." After Watson 
got his company's system in place, some 
things weren't quite as fast and easy as he 
had expected, although he admits that his 
expectations may have been too high. 

So, how did a small company like Day 
& Night, which didn't own any computers 
five years ago, become one of the leaders 
in GPS technology? Watson sums it up 
by saying, "Technology and GPS are the 
future, and you've got to be there. They're 
going to throw a party; whether you're 
there or not, the party will happen. I'm 
just getting to the party early." W 


Christine White is a freelance writer based 
in Sacramento, California. She has written 
extensively about computers and technology 
in the transportation, manufacturing, and 
food-processing industries. You can reach 
her on the Internet or BIX at editors@bix 
.com or on CompuServe at 71075.2673 (9 
compuserve.com. 


How to Implement ISDN 


LENNY TROPIANO 
AND DINAH MCNUTT 


h, ISDN: instant Inter- 
net connections; video- 
conferencing; efficient 
E-mail; remote file trans- 
fers. That's the promise. But the reality 
for many ISDN subscribers has its own 
litany: billing surprises; hardware in- 
compatibilities; broken connections. 
Fortunately, there's help. As ISDN 
becomes more widely available in the 
U.S., subscribers—as well as the phone 
companies—are becoming more savvy 
about the technology. This article pre- 
sents some of the fundamentals you will 
need to know if you're interested in 
bringing ISDN into your organization. 
First, installation and service costs 
vary widely, so cost-justifying ISDN 
takes some effort. We'll sketch out rep- 
resentative costs in the section titled 
"What Price Service?," but also see the 
text box “High-Speed Alternatives" on 
page 70 to decide if ISDN is for you. 
Second, determine your hardware needs 
and allow yourself some time to find 
out whether the equipment you have 
identified is compatible with that of 
your ISDN provider; hardware inter- 
operability still isn't a given. Finally, 
arm yourself with an arsenal of ques- 
tions for your phone company to make 
sure you get the services you require— 
but don't end up paying more than you have to once you get 
them (see "Dealing with the Phone Company " on page 68). 


advice for 


Digital Communications 
First, we'll review the basics. Unlike communications with an ana- 
log modem, where digital information must be converted to an 
analog signal and sent over telephone lines, ISDN provides point- 
to-point digital communications. In addition, ISDN lines can 
handle both voice and data transmissions. 

The most common ISDN service is BRI (Basic Rate Inter- 
face), which is composed of two B (bearer) channels and one D 
(delta) channel; this service is sometimes referred to as 2B4 D. 


Nuts-and-bolts 


ordering and 
installing ISDN 
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Each B channel operates at 64 Kbps for all user 
traffic, including voice and data transmissions. The 
D channel, which operates at a speed of I6 Kbps, is 
used primarily for telephony signaling information. 
The D channel can also handle low-speed packet 
data, such as X.25. 

Another type of ISDN service is PRI (Primary 
Rate Interface), which consists of 23 B channels and 
one D channel and has the same physical interface as a TI circuit. 
(It’s sometimes referred to as 23B+D.) In Europe, PRI has 30 B 
channels and onc D channel (i.e., an EI circuit). In both cases, the 
PRI D channel operates at 64 Kbps. PRI is primarily used for PBX 
solutions and larger-bandwidth requirements. This article will 
focus on BRI. (For additional information about ISDN, see “Oth- 
er Avenues" on page 72). 


What Price Service? 

ISDN prices vary among service providers, but typical installa- 
tion charges run as high as $600, and you may be required to pay 
the entire cost up front. Some RBOCs (Regional Bell Operating 


APRIL 1995 BYTE 67 


Companies) offer reduced installation rates 
if you sign a long-term commitment. Just 
remember you might be billed for prorated 
installation charges if you cancel before 
fulfilling your commitment. 

The other big charge you can expect to 
pay is for the actual service. In some areas, 
you might pay a flat-rate ISDN BRI cost of 
from $22 per month (plus off-hour con- 
nection time) to around $70 per month (for 
all-day service). If your local ISDN com- 
pany meters rates, you also have to con- 


cate one channel to data and use the other 
for voice or data by multiplexing the first 
B channel or by placing a separate data 
call to another location. Assuming you 
have a flat-rate tariff, the recurring month- 
ly charge of a full BRI is just a little more 
than that for a standard business voice- 
grade line, and you effectively get two lines 
as a bonus. 

If you're in an area where your RBOC 
meters your ISDN BRI service, you can 
take advantage of bandwidth-on-demand. 


Dealing with the Phone Company 


Before you commit to ISDN, get answers to the following questions. 


1. Does my location qualify for ISDN? 


2. What type of switch is being used at the central office that services me? 
3. Is the phone company up to National ISDN standards (e.g., №-1 or NI-2)? 
4. How many B-channel devices can | connect to my BRI service? 


5. What is the entire installation charge? Is there a time-based commitment, 


and if so, what happens if | cancel prior to that? 
6. Do you meter your usage? What charges apply? 


7. Are there any discount plans, such as an after-hours flat rate, if you meter 


your ISDN service? 


8. Which long-distance carriers can provide me with clear 64-Kbps-channel ISDN 


service? 


9. Do you sell hardware for, or recommend hardware vendors for, my particular use? 


10. Do you know of any ISDN users group or forum in my area? 


11. What optional services can | subscribe to (e.g., caller- 


number ID or call waiting)? 


12. How many directory numbers (i.e., telephone numbers) 
can | have? Can they be unlisted? If so, can this be 


done for free? 


sider the charges for call setup (i.e., mak- 
ing the call) and connect-time charges. 
The latter usually ranges from 1 to 3 cents 
per minute, but those pennies can add up. 

For instance, if you wanted to browse on 
the Internet using the WWW (World Wide 
Web), it would cost you $1.80 per hour 
(assuming you make just one call). If you 
spent 30 minutes a day doing this, it would 
cost you around $27 per month just for the 
ISDN BRI service, plus the charges you 
incurred with your Internet service provid- 
er. With intelligent hardware, you can bring 
your connection up and down as needed to 
curb connect-time charges. 

One of ISDN's most attractive features 
is its ability to simultaneously transmit cir- 
cuit-switched voice and data on a line by 
using both B channels on a BRI line. Using 
the appropriate hardware, you can dedi- 
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The call-setup and tear-down of the ISDN 
line take just a matter of milliseconds. For 
example, with two BRIs (64 Kbps x 4 = 
256 Kbps), you can get the same effective 
bandwidth as you can with a fraction-256- 
Kbps TI circuit (which your service pro- 
vider does by multiplexing the T1 line). 
You bring up additional B channels only 
when the bandwidth requirements demand 
it, and you bring the channels down when 
they are not in use. Thus, you pay only for 
the connect charges for the amount of 
bandwidth that you need. By contrast, with 
a fraction-256-Kbps T1 circuit, you pay 
for the leased line whether you have any- 
thing going across it or not. 

But it's important to remember that this 
example involves four separate calls; each 
would incur metered charges, if applicable, 
or long-distance charges if the calls were 


made to locations outside your local area. 
But if neither of these conditions applied, 
your charges would be just the monthly 
flat rate for all or part of that bandwidth. 


What You'll Need 

Installation and service costs aren't your 
only expenditures as you bring ISDN to 
your organization. Phone companies end 
their physical involvement with ISDN at 
the RJ-45 (i.e., 8-pin) modular connector 
that they install in your building. In the 
, U.S., it’s the responsibility of the 
== customer to convert a two-wire (i.e., 
one-pair) U interface to a four-wire 
(i.e., two-pair) S/T interface. Most 
ISDN equipment connects to four- 
wire S/T interfaces. 

The standard converter used for 
this purpose is the NT-1 (network 
terminator). It's powered by electri- 
cal current and, in most cases, pro- 
vides limited diagnostics functions 
to you and the RBOC. NT-1s range 
in cost from $150 for a simple mod- 
el to about $800 for sophisticated 
units with such options as battery 
backup and analog POTS (plain old 
telephone system) capability. 

Some ISDN hardware comes with 
an embedded NT- 1, but this can be 
a limitation, because each U inter- 
face accommodates only one NT-1 
converter. So, if you already have an 
NT-I converter installed, you can't 
add a device with an embedded ter- 
minator, and you can add devices 
without terminators only if your NT- 
| hardware has additional S/T digi- 
tal outputs. 

You'll learn that with ISDN there 
are no intermediate line conditions: 
Either it works or it doesn't. For this 
reason, we don't recommend daisy- 
chaining your internal cabling from one 
room to another. ISDN jacks may look 
similar to today's analog lines, but analog 
equipment plugged into an ISDN circuit 
will cause communications problems. 

In addition, troubleshooting ISDN prob- 
lems becomes more complex if you need 
to trace all the links in a daisy chain. It’s 
much easier to remove one complete line 
that you know goes to only one device or 
jack and then methodically trace down the 
problem. Also, it's important to remem- 
ber that ISDN jacks, if left open, tend to 
collect dust, which can short out the line. 

For everything to work properly, the wir- 
ing inside your building should run straight 
to the NT-1 unit. You should use level 3 or 
higher twisted-pair wire for proper noise 
shielding. Although the National ISDN 
specification states that eight devices can 
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communicate on a BRI, most RBOCs lim- 
it the number of devices to a maximum of 
two on each of the B channels. This avoids 
contention for these channels when de- 
vices are already using both B channels 
and another device tries to gain access. 
Some vendors provide this functionality 
in hardware. For instance, when a data de- 


vice is using both B channels and a voice 
call comes in (which is signaled on the D 
channel), some devices will drop one of 
the B channels (bringing the data connec- 
tion down to 64 Kbps from 128 Kbps) and 
then ring the telephone for the voice call. 
The device reestablishes the data B chan- 
nel when the voice call terminates. 


National ISDN-1, or NI-1, and other 
ISDN standards give vendors a founda- 
tion for developing hardware that works 
with the various telephone switches at 
RBOC central offices. Without these stan- 
dards—and sometimes even with them— 
interoperability is a problem. The com- 
mon switches used today are the AT&T 


High-Speed Alternatives 


An: modems are becoming fast- 
er—the top-end V.34-modem speed 
is 28.8 Kbps—and less expensive (street 
prices for V.34 modems are about $200, 
while basic ISDN hardware costs around 
$500). So, are analog modems a better 
choice than ISDN? 

Your first consideration should be 
how you'll use your high-speed com- 
munications line. You may find V.34 
modems the most cost-effective solu- 
tion if you aren’t doing a lot of interac- 
tive work over the line. For instance, 
V.34 should work fairly well for batch- 
oriented tasks, such as downloading 
E-mail or Usenet news articles. But it 
may not be the best solution for using a 
WWW (World Wide Web) browser. 

If speed is your primary concern, con- 
sider that an ISDN connection can be 
up to six times faster than a V.34-modem 
link. For example, look at the theoretical 
raw transfer times for a 100-Kb file in 
the figure at right. (Note that many oth- 
er factors, including protocol overhead, 
compression techniques, and data type, 
also affect transfer times.) Thirty-four 
seconds may not sound like a long time 
to transfer 100 Kb of data, but if you’re 
using a WWW client, the difference be- 
tween that and 12% seconds seems sig- 
nificant. 

Does fast connection time matter for 
your application? In addition to its fast 
data transfer rates, an ISDN line only 
takes a few milliseconds to bring up a 
connection. If you're running TCP/TP 
over your ISDN connection and your 
hardware supports on-demand connec- 
tions, you can leave your connection 
down most of the time and bring it up 
only when you need it. 

You might want to do this if you're 
paying for metered service for either 
your ISDN connection or your TCP/IP 
connection on the other end (or both). 
In any event, connection time for ISDN 
is negligible, which is not the case for 


analog modems, which must dial and 
negotiate the correct speed before the 
communications links connect. 


High-Bandwidth Circuits 
If you're communicating with just one 
service provider, you might consider a 
permanent 56-Kbps leased circuit, which 
compares closely in performance with 
ISDN. Compared to ISDN, leased cir- 
cuits usually have higher installation 
costs and recurring costs. Recurring 
costs include charges for the mileage 
from your POP (point of presence) to 
the provider of your services. 

By contrast, many RBOCs 100-Kb 
(Regional Bell Operating 


Companies) don’t charge for Transfer Times 
mileage for ISDN switched 
circuits. In some areas, 55 


pabilities, and provide the leased-line 
interface to the other DCE (data com- 
munications equipment). You can think 
of them as the “modem?” for leased lines. 
There is a break-even point where 
using leased lines becomes more cost- 
effective than using several ISDN BRI 
(Basic Rate Interface) lines because of 
the more sophisticated hardware required 
to do the inverse multiplexing of all 
the lines to gain the necessary band- 
width. For instance, assume you need 
a 512-Kbps uncompressed bandwidth. 
For ISDN, you'd need four BRIs (1.е., 
eight B channels). Start- 

= up charges, which in- 
clude installation for 
each of the four BRIs 
— and an eight-port router 
чс that сап do inverse 


ISDN usage is metered,  , e an 88 Kbps) multiplexing, come 
but many RBOCs of- , «2 ул (8 Kbps) to about $6000. For 
fer either a flat-rate M. 7 е ч, the full bandwidth 
monthly charge (all = | to be used, there 
day) or less expen- | have to be eight 
sive off-peak rates. physically sepa- 
Leased lines gener- rate calls to the 
ally carry a flat rate, W remote end, which 
which can be several also requires four 
hundred dollars per BRIs and an eight- 


month, depending onthe 
speed of the circuit and the 
distance of your calls. However, 
if ISDN isn't available, or if it's metered 
and you are a high-usage customer, the 
leased-line flat rate might cost less. Also, 
many companies prefer to budget for a 
fixed recurring charge rather than gam- 
ble on a variable cost. 

Hardware costs are similar for both 
ISDN and leased lines. With leased lines, 
you'll need a CSU (channel service unit) 
and a DSU (data service unit), as well as 
the appropriate hardware (e.g., routers, 
bridges, and concentrators) to transport 
the signal to the data equipment. The 
CSU and DSU handle A/D and D/A 
conversions, offer limited loopback ca- 


port router. If your 
"  RBOC meters your ser- 

vice, you'd be paying eight 
times the charges of a single B channel, 
since all the lines would be used, 

To use leased lines, you would need 
a fractional T1 circuit with a 512-Kbps 
bandwidth. The start-up charges would 
include a single installation charge, a 
CSU/DSU (which costs approximately 
$1500), and a small router (which starts 
at $5000). The ongoing cost is a flat 
monthly rate for the fractional T1 cir- 
cuit. 

As you can see from these examples, 
in general, the higher the bandwidth re- 
quired, the more attractive leased lines 
become. 
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SESS, the Northern Telecom DMS-100, 
and the Siemens-Stromberg-Carlson EWSD. 
It's a good idea to ask your telephone com- 
pany which switch it uses and if it follows 
an ISDN standard. Then ask your hard- 
ware vendor if its ISDN equipment works 
with that switch. 


Other Hardware 
Depending on how you plan to use your 
ISDN line, you might need to install addi- 
tional equipment beyond the basic hard- 
ware. Some issues to consider follow. 
For voice-only applications, you can ef- 
fectively consider the BRI to be two phone 
lines. Your existing phones won't work 
without intermediate hardware. At least 
one company, Adak Communications, sells 
TAs (terminal adapters) for around $800 
to connect a POTS to one or both 
B channels with integrated NT- 1s. 


your computer uses. In addition, because 
they are internal to your computer, these 
cards usually provide little or no external 
diagnostics, such as LED indicators. Note 
that using such a card may require you to 
also buy an NT-1. Check with your vendor 
to see if NT-1 functionality is built into 
your bus card. 

If you want simple high-speed connec- 
tivity for a single computer, a bus card 
is probably the best solution. Most cards 
come with software that has easy-to-use 
interfaces, and they don't require that you 
have a vast knowledge of hardware to get 
started. Since prices are always dropping, 
it rarely makes sense to pay for more func- 
tionality than you require. You might con- 
sider a bus-card solution today and plan 
on replacing it as the technology (or your 


requirements) surpasses your hardware. 
A second connection method, which is 
usually a moderately priced solution, is 
the RS-232 serial port. Most computer sys- 
tems have serial ports, but to be used for 
ISDN, a port must reliably handle rates of 
57,600 baud for one B channel or 115,200 
baud for two asynchronous B channels. 
With an RS-232 port, ISDN equipment 
can act like standard analog modems in 
making a connection, and you can use stan- 
dard communications software packages. 
No special drivers are necessary, and you 
can use existing serial-line protocols (e.g., 
SLIP and PPP) over the ISDN circuits. 
One drawback is that you can get only 
56 Kbps asynchronously out of the full 
64-Kbps synchronous bandwidth on a 
single B channel. Also, CPU utilization is 
costly when serial ports are loaded 


es оо on fast asynchronous RS-232 


With a TA, your existing phones 
and wiring will all work properly. 
Just plug the phones, modems, or 
other analog telephony equipment 
into these units and dial normal- 
ly. If your phone company doesn’t 
normally do so, request that your 
B channels have two separate tele- 
phone numbers to distinguish the 
two lines. 

ISDN telephone handsets are 
expensive ($500 and up), but they 
can provide limited PBX-type 
functions, such as call forwarding, 
hold, transfer, call waiting, con- 
ferencing, caller-number ID, and 
call blocking. But if you don’t need 
this extra functionality, there’s no 
point in paying the extra cost for 
these handsets. 

If your ISDN needs are data 
only, your computer hardware will 
determine what ISDN equipment 
you'll use. Some vendors, includ- 
ing IBM, Silicon Graphics, and 
Sun Microsystems, provide BRI 
ports directly on their mother- 
boards. If your computers don’t in- 
clude BRI ports, you have three 
connection options: an ISDN card 
that plugs into the computer’s sys- 
tem bus, a high-speed RS-232 ser- 
ial port, or a network-based adapt- 
er, such as a router or bridge. 

The least expensive—and least 
flexible—of these options is a 
bus card. DigiBoard, IBM, and 
ISDN*tek are three vendors that 
sell such cards for prices starting 
at about $400. The most limiting 
factor of these cards is that they 
require special device drivers for 
the particular operating system 
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Other Avenues 


number of resources are available for additional 
information about ISDN, including facts about hard- 
ware and standards. Here's a starting list. 


e Service Availability 

To find ISDN contacts at your RBOC (Regional Bell Op- 
erating Company) and information about ISDN avail- 
ability In your area, call Bellcore's National ISDN hot 
line at (BOO) 992-4736 or connect to ftp info.bellcore 
‚сот in the /pub/ISDN directory. 


e Tariffs 

ISDN rates are generally set by the PUC (Public Utilities 
Commission) in your area, so if you have a complaint 
about rates, write to your PUC representative or attend the 
meetings at which rates are decided. Some areas support 
ISDN users groups, which can provide you with informa- 
tion or lobbying power when dealing with the PUC. 


e Compatibility and Standards 

One common method that hardware vendors use to im- 
prove interoperability is the PPP protocol. For more in- 
formation, see "From Here to There," June 1994 BYTE, 
and the Intemet Engineering Task Force's RFC (Request 
for Comments) 1618. 


e ISDN Equipment 

For more information about hardware, see the Usenet 
news group comp.dcom.isdn and the WWW (World Wide 
Web) pages at http://alumni.caltech.edu/dank/isdn/ 
and http://www.icus.com/isdn.html. 


e For Further Reading 

Frequently Asked Questions list from comp.dcom.isdn 
and ftp://rtfm.mit.edu/pub/usenet/news.answers/ 
isdn-faq. 

Fritz, Jeffrey. "Clearing Away the ISDN Roadblocks." 
October 1994 BYTE. Also, *Digital Remote Access." Sep- 
tember 1994 BYTE. 

Kessler, Gary C. ISDN: Concepts, Facilities, and Ser- 
vices. 2d ed. Computer Communications Series, McGraw- 
Hill, 1993. 


connections. This may affect your 
computer's performance. Access- 
Works Communications, Adak, and 
Adtran offer serial ISDN modems 
in the $400-to-$800 price range. 

The third, and most flexible, con- 
nection method is an ISDN bridge 
or router. Ascend, Combinet, and 
Gandalf Technologies are among 
the companies that offer such prod- 
ucts. They connect to standard net- 
Works, such as Ethernet, and let you 
connect one or more local systems 
to remote systems via ISDN. You 
usually do not need additional driv- 
ers to use this method. 

Price is one drawback, howev- 
er: These devices start at around 
$1000. Also, installing the devices 
and configuring your systems re- 
quire some networking knowledge. 
If your computer is not already on 
a network, you may also have to 
purchase a network card, cabling, 
and software. 

A final note, no matter what 
method you choose to connect your 
ISDN network: Compatibility is 
still an issue, and it's wise to find 
out what type of equipment you'll 
be making connections with. 


Compression Issues 

Compression can offer 4-to-1 per- 
formance, or nearly 512-Kbps speeds 
for easily compressed data over two 
B channels. But not all compres- 
sion methods are equal. No formal 
compression standard has been rat- 
ified, so many hardware vendors 
tout their own techniques. Unfor- 
tunately, this locks you into a par- 
ticular hardware platform if you 
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want to achieve the highest speeds. 

Some vendors, including Ascend, are 
now licensing Stac Electronics' compres- 
sion algorithm, which allows for inter- 
operability among products and best-case 
compression of 4 to 1, according to As- 
cend. By contrast, Gandalf touts 8-to-1 
compression using its proprietary algo- 
rithms. The choice depends on how im- 
portant interoperability is to you. 

Our best advice for choosing hardware 
is to shop around and try to gauge each 
hardware vendor’s commitment to ISDN 
interoperability. Some service providers 
are also resellers for ISDN equipment, and 
they can usually pass along substantial dis- 
counts to their customers. 


Phone-Company Talk 

Talking about ISDN with your local tele- 
phone company can be a trying experi- 
ence. Most of the larger RBOCs now have 


ISDN BASIC-RATE-INTERFACE LINE TRANSLATIONS 


If your hardware vendor can't supply the configuration information contained in these translations 
for the AT&T SESS telephone switch, consider another vendor. 


PARAMETER VALUE 


emm и | 


vices might be connected to BRI supple- 
mentary services, such as call forward- 
ing). The over-100 possible translations 
and the ability to mix and match scared 
away many first-time ISDN users. 
Today, ISDN hardware vendors make 
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ISDN and the Internet 


he reasons for using ISDN to connect to the ub 


to know which features 
to order by supporting 
a generic set of widely 
used options and by de- 
tailing the features that 


are fundamental: cost savings, fast line speed, and 
high line quality. But you should first decide how you're 


going to connect to the Internet. You may need to locate 
an Internet provider that offers ISDN with the services 


you want at a price you can afford. 


Like telephone companies, Internet providers charge ` 


either for a dedicated line (usually with unlimited use) or 
for connection time. You should estimate how much time 
you expect to be using your ISDN connection. Remem- 
ber that the overhead of reconnections is low, so recon- 
necting each time you want to log on to the Intemet is of- 
ten an acceptable approach. 

If you plan to connect a network of computers by using 
an ISDN bridge or router, find out if the provider can assign 
you a subnet of IP addresses or route traffic to a net- 
work of addresses that you already have assigned. There 
is no point of going to the expense of purchasing an ISDN 
router if you can't connect more en one host to the Im- 
ternet provider. 

Also, ask the ISDN provider for recommendations for 
hardware that's compatible with its equipment. This will 
ensure maximum performance and the fewest configura- 
_ tion problems. 


work with their prod- 
ucts. For example, the 
table above, taken from 
Technical Brief #5 from 
Ascend Communica- 
tions, shows a list of 
BRI line translations for 
the AT&T switch. You 
provide the phone com- 
pany with this infor- 
mation when ordering 
service. (Ask your ISDN 
hardware vendors for 
similar lists; if they can't 
provide one, consider 
different vendors.) 
Before you invest in 
ISDN equipment, you 
first need to determine 
whether your building 
is qualified for ISDN 
service. Typically, you 
must be no more than 
3.4 miles (i.e., 18,000 
feet) from the central of- 


ISDN-speak in their vocabulary, but un- 
til recently, it was hard to find the right 
person to speak to. But once you find that 
person, ordering ISDN shouldn't be any 
more difficult than ordering a standard 
voice (i.e., analog) line. 

Several years ago, to get the right kind 
of ISDN service, you had to determine 
your central-office-switch translations 
(e.g., how many directory numbers there 
were and how many B and D channel de- 
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fice. However, some RBOCS tout “ISDN 
anywhere" and are committed to provide 
service to even the most remote areas. The 
RBOC can use repeaters to boost the elec- 
trical signal or deliver ISDN to local neigh- 
borhoods via fiber optics (or multiple T1 
dedicated circuits) by means of an IDLC 
(integrated digital-loop carrier). 

Be aware, however, that if ISDN is new 
to your area, some of the technicians in- 
stalling it may be doing it for the first time, 


NOTES 
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Ilt for Terminal A. 


and problems can occur. A common in- 
stallation problem is configuring the ser- 
vice with the wrong translations for the 
hardware you're using. Providing the tech- 
nician with a list of settings similar to that 
shown in the table should prevent this 
problem. Sometimes engineers have trou- 
ble with the repeaters if you're outside the 
3.4-mile range and aren't on SLC (sub- 
scriber-loop carrier) service. Installing re- 
peaters usually means digging up roads 
and/or attaching them to telephone poles. 

If your RBOC doesn't provide for ISDN 
service out of your local central office, 
some will, for a price, provide for back- 
hauling it from another ISDN-capable cen- 
tral office. This FX (foreign exchange) 
method usually comes with additional re- 
curring charges for mileage between the 
two central offices. 

When dealing with your RBOC, it's im- 
portant to determine what kind of service 
it provides. For calls out of your calling 
area, or LATA (local-area telephone au- 
thority), you also need to choose a long- 
distance carrier, called an IEC (interex- 
change carrier). Check to see whether they 
can provide you with end-to-end, digital, 
clear 64-Kbps connectivity to your desti- 
nation. As always, long-distance charges 
apply even if you have a flat-rate plan from 
the RBOC. Some IECS are providing only 
56-Kbps links once you leave the LATA, 
but that's sull on the order of two to three 
times faster than what analog modems can 
provide. BM 


Lenny Tropiano, a Unix software develop- 
er, is currently involved with ISDN and ATM 
networking for multimedia applications. He 
works for Applied Research Laboratories (Aus- 
tin, TX) and can be reached on the Internet 
at lenny@icus.com/lenny/ or at the URL http: 
//www.icus.com/lenny. Dinah McNutt is a 
freelance writer and consultant who spe- 
cializes in Unix systems administration. She 
can be reached on BIX c/o “editors” or on 
the Internet at dinah@ sysadmazon.com. 
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Control Software Costs 
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hen Household Credit 
Services (Salinas, CA) 
decided to install Mi- 


crosoft Office throughout its network 
of 4300 nodes and 53 file servers, Mi- 
crosoft suggested that it buy a per-seat 
licensing agreement. But before taking 
the plunge, Household Credit used Site- 
Meter, a software-metering program 
from McAfee Associates, to see how 
the existing copies of Office were used 
on its network, which it uses to man- 
age several private-label credit cards. 

"We found that concurrent usage of 
Microsoft Office rarely exceeded 10 
percent," says Dale Gunderson, a com- 
munications analyst in charge of House- 
hold Credit's enterprise-wide metering 
project. "As a result of the findings, we 
decided to purchase a concurrent-us- 
age license instead of the per-seat li- 
cense.” The result? By opting for this al- 
ternative licensing agreement, 
Household Credit expects to save 
$800,000 in licensing fees over the next 
two years, according to Gunderson. 

Software-metering programs such as 
SiteMeter haven’t traditionally per- 
formed such a dramatic role. Most com- 
panies meter software usage just to en- 
sure they have enough legal copies of 
applications for all the employees who 
need them. Information like this is im- 
portant defense against an audit by the 
Software Publishers Association (Wash- 
ington, DC), or SPA. 

But metering has recently become a tool used by companies 
to optimize software resources, which is becoming a necessity 
for companies with large networks like Household Credit’s. Un- 
wary corporations are finding that unnecessary fees, rising sup- 
port costs, and redundant upgrades dwarf the initial software- 
licensing fees, which may already be too high. 

Per-seat licensing is not the only problem. Because of poor 
inventory tracking, some companies buy additional licenses for 


Corporations can reduce 
their licensing fees and 
support costs when 


they base their 
management strategies 
on actual usage 


"10:51 10$ 


applications they already own. The 
Personal Computer Assets Manage- 
ment Institute (PCAMI, Rochester, 
NY), a group of vendors and users 
that studies the cost of managing 
hardware and software assets in or- 
ganizations, estimates that public and 
private organizations in the U.S. last 
year spent as much as $2 billion for 
software they already own. 

On another front, a Gartner Group 
(Stamford, CT) study found that software support accounts for 45 
percent of the total cost of ownership of an application and that 
the handling of administrative tasks, such as ensuring that con- 
current licensing agreements are enforced, represents another 13 
percent. By contrast, licensing fees constitute only 14 percent. 


Information Is Key 
Savvy network administrators are successfully cutting the costs 
of software ownership by studying usage patterns to help guide 
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their software-purchasing and support 
strategies. What information is important? 
lt can be as simple as knowing that only 
half the people in one division use a par- 
ticular application. Or it could be more 
complicated, such as determining that one 
department is responsible for a dispropor- 
tionate number of calls to a help desk with 
questions about using an application. 
The software-metering and software-in- 
ventory programs that can help gather this 
information cost from about $295 for a 
single-server program to about $1200 fora 
1000-user license (see the text box “A Class 


of Their Own" below). Some vendors that 
currently offer these tools include Elan Com- 
puter Group (Mountain View, CA), Frye 
Computer Systems ( Boston, MA), McAfee 
(Santa Clara, CA), Microsoft (Redmond, 
WA), Microsystems Software (Framing- 
ham, MA), Saber Software (Dallas, TX), 
Symantec (Santa Monica. CA), and Tally 
Systems (Hanover, NH). 
Software-metering programs allow net- 
work managers to limit the number of us- 
ers that can simultaneously access a par- 
ticular application. If a company licenses 
Microsoft Word for 300 users, for exam- 


ple, a metering program allows 300 people 
to run Word and restricts any other users 
until one of the 300 quits the application. 
thus freeing up a license. In addition, astute 
network administrators can exploit the 
more advanced features of metering pro- 
grams to drive down software costs. Such 
features include logging usage by appli- 
cation and the ability to manage licenses so 
they can be shared (see the table "Meter- 
ing-Tool Features"). 

Software-inventory programs offer a 
more passive form of license compliance 
by allowing managers to know what's run- 


A Class of Their Own 
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| tering programs sup- [з 


А sa class of products, metering pro- 
grams offer remarkably similar 
features. Most allow a network admin- - 
istrator to automatically block access 
to applications once all the available 
licenses are used up, log the amount of 
time during which a user can control an ` 
application, set up classes of users so 
that some have a higher priority than 
others when accessing applications, and 


automatically queue up users who are ` 


"waiting for a license to be freed up. 


But not all metering packages аге cre- — 


ated equal. Depending on your network, 
опе may be more appropriate for your 
needs than another. Items that you should 
consider when selecting a metering pro- : 
gram include which NOS (network op- 
erating system) the program works with, 

- which client applications i it supports, and 
whether it's a stand-alone utility or one 
that can be used with other network util- 
ities you might be running. 

When it comes to NOS support, some 
packages, such as Saber Enterprise Ap- 
plications Manager (or SEAM) from Sa- ` 
ber Software, SiteMeter from McAfee, 
and Software Metering and Resource 
Tracking (or SMART) from Frye Com- 
puter Systems, run on Novell NetWare 
LANs. Others, such as CentaMeter from’ 
Tally Systems, Software Sentry from 
Microsystems Software, and Norton Ad- 
ministrator for Networks from Symantec, 
are NOS-independent: They all run on. 
NetWare LANs, but they can also be 
used with other NOSes, including Ban- 
yan Vines, Pathworks, LAN Manager, 

-LAN Server, LANtastic, and PC-NFS ` 
networks. 

Withclient application support, all me- 
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port DOS and Win- = 
dows applications. But [371399 

some, such as Frye’s | 
SMART, McAfee’s 
SiteMeter, and Saber's 
SEAM, can also me- 


tosh applications. 


The Sum of the Parts | 
Companies that have 
turned to metering f 
programs to help rein 


Graphical displays of application-usage ——— — - 
in the r levels, such as this one from Saber, make it easy for a network administrator to 
costs of running а net- spot trends and adjust license purchases 


work often find they | 
also need other utilities. For example, 


these companies might want to cut soft- . | 
ware-installation time by using an elec- - 


tronic software-distribution program. Or 
they may want to reduce the time it takes 
to perform an inventory by using auto- 
matic hardware- Bad software-inventory 
programs. 

А company could buy stand-alone 
tools to do all these tasks. However, pur- 


chasing tools that are designed to work 


together often provides additional bene- 
fits. For example, integrated tools can 
let a network administrator display all 
network information on one manage- 
ment screen. Another benefit is that the 
data collected by tools designed to work 
together is often part of a common data- 
base and can be combined— in a single 


spreadsheet, for example—for easier 


analysis. — 

Several metering tools are actually 
one tool of many that fit into a plug-in- 
module approach to network-utility prod- 


icaltians Usar 


ucts. Most often, these tools work as 

stand-alone products, but they can also 
be used as part.of an integrated man- 
agement system. For example, Frye's 
SMART is one of several plug-in mod- 
ules for the company's Frye Utilities for 
Networks. Other Frye utilities perform 
server management, automatic hardware 
inventory, network monitoring, and soft- 
ware distribution. 

Similarly, SiteMeter from McAfee is 
part of BrightWorks, the company's in- 
tegrated suite of network management 
tools, which includes programs for han- 
dling software distribution and hardware 
inventory. Microsoft, with its Systems 
Management Server, and Symantec, with 
its Norton Enterprise Framework, have 
taken this modular concept a step fur- 
ther and developed their own systems 
management architectures into which 
you can plug software-distribution, in- 
ventorying, and other network manage- 
ment tools. 


ning on their network. Inventory programs 
produce lists of the applications that are 
residing on the network as well as on the 
local drives; these lists can be matched to 
software-purchasing invoices to demon- 
strate that the company is obeying the 
terms of its licensing agreements. 


Paying Top Dollar 

Software-metering and inventory tools can 
help a company maintain centralized con- 
trol over software purchases. This lets an 
organization leverage volume-purchasing 
strategies that can lead to discounts of up 
to 60 percent, based on typical volume dis- 
counts and site-licensing agreements of- 
fered by applications vendors. 

A software-inventory program can help 
a network administrator determine what 
applications are in use and in what quan- 
tities. "By knowing the real number of li- 
censes that you need, you can negotiate 
price with vendors," says Bill Holder, di- 
rector of Micropath (Bellevue, WA), an 
integrator that specializes in microcom- 
puter-asset inventory services. 

For example, Microsoft's Select pro- 
gram provides discounts on volume license 
and maintenance agreements for 1000 or 
more licenses. In April 1994, the company 
announced its Open License Pak, which 
offers discounts on as few as 50 licenses. 
Deals worked out under these programs 
include discounts on future upgrades, as 
well as provisions for phone support. Dis- 
counts, which are negotiated on a case- 
by-case basis, typically range from 10 per- 
cent to 50 percent, according to Microsoft. 

Concurrent licensing can provide even 
greater savings in some instances. À cor- 
poration pays for a number of licenses that 
is less than the number of users on its net- 
work who will use the application. For ex- 
ample, a company might pay for 800 li- 
censes even though 1000 users will use the 
program. However, only 800 of them can 
use the program at any one time. 

The savings realized from moving from 
a one-to-one licensing basis to concurrent 
licensing is typically about 30 percent, ac- 
cording to the PCAMI. But others say that 
figure is low. "Conservatively, I think you 
can save 40 percent,” says Holder. 

Even if concurrent licensing saves 30 
percent of the cost of buying individual 
licenses, that translates into a one-time 
$90,000 savings if a company with 1000 
users buys a $300 program. 

The savings can be even greater for pro- 
grams that perform a special function, such 
as an organizational flowchart package or 
a mapping program that prints out direc- 
tions between two locations. Such pack- 
ages are often used by many people with- 


in an organization, but only a few times a 
year. Seldom are there more than a hand- 
ful of people running such a program at 
the same time. So, instead of buying 1000 
copies of such a package, a company might 
be able to get away with a concurrent li- 
cense for only six users. 

One way for a company to plan for con- 
current licensing is to first let its users run 
all the applications they need, without re- 
stricting access. Most metering programs 
let you run in this mode to gather data; 
they then visually display the information 
so it's easy to spot the patterns (see the 
screen in the text box). By examining this 
information, a network administrator can 
determine how many licenses are needed. 

One note of caution: There's some de- 
bate in the industry about the liability risks 
involved when you collect information in 
this manner. Hard-liners in the licensing- 
agreement legal area say that allowing 
more users to access an application than 
you have valid licenses for is a violation of 
the licensing agreement, which makes your 
company subject to fines. Acknowledg- 
ing this, some companies take a best guess 
as to the number of licenses they need: 
Once an application is up on the network, 
they use a metering program's data-col- 
lection ability to study usage trends and 
adjust the number of licenses for future 
purchases. 

Nevertheless, the ability to examine 
trends in usage and then license accord- 
ingly saves money. The amount that can be 
saved varies by application, company, and 
even by department. For Household Cred- 
it, various departments have contributed 
in different ways to the company's pro- 
jected $800,000 savings in licensing fees. 
"We estimated the initial savings of ap- 
proximately $312 per user for customer- 
service personnel, who rarely use Office, 
and $31.25 per user for administrative per- 
sonnel, who use Office more frequently," 
explains Gunderson. 


Managing Users 
With concurrent licensing, a company's 
cost savings can vary, depending on wheth- 
er it licenses for the maximum number 
of users or the average number of users. 
Licensing based on average demand saves 
a company more money because fewer li- 
censes are needed. However, when a com- 
pany licenses for average demand, it will 
always encounter peak periods when some 
users are blocked from an application. 
Some companies find this situation unac- 
ceptable and always license for maximum 
demand. 

But if a company chooses to license for 
average demand, many metering programs 


can help. For instance, most display a mes- 
sage—with the relevant information, such 
as how many other users are waiting—-on 
a blocked user's screen, telling the person 
he or she has been placed in a queue. When 
a license is freed up, the user is notified, 
and he or she has the option of either tak- 
ing the license or passing. 

In addition, many metering programs 
have an option that allows certain classes 
of users to always have access to licenses. 
For example, a network administrator can 
designate that 10 licenses out of 500 are to 
be used only by the company's 10 execu- 
tives. Likewise, an administrator can en- 
sure that the marketing department has 
more licenses for a presentation application 
than the engineering department does, even 
though users in both departments might 
frequently use the application. 

License-hording is one sociological as- 
pect of metering that network administra- 
tors must often deal with. Hording can be 
intentional, but often it's not: Many users 
simply load every application they'll ever 
need into their StartUp Group within Win- 
dows. This practice may seem logical to 
them; they may even think they're saving 
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the company money by being more effi- 
cient —having the application a mouse- 
click away when they need it instead of 
having to wait for it to load each time they 
use it. But these users often don't realize 
that they might be blocking access to an 
application from another user who needs it. 

To help solve such problems, some me- 
tering programs have inactivity trackers 
that can determine when a user simply 
loads a program and rarely uses it. For ex- 
ample, Tally's CentaMeter 1.0 uses agent 
software that intercepts common calls and 
detects every instance when a window is 
open. This helps CentaMeter to determine 
whether a program is being used or is sim- 
ply sitting on a user's desktop as an icon. 

Having knowledge about how long pro- 
grams sit idle on users' desktops can help 
a network administrator negotiate with de- 
partment heads when it comes to purchas- 
ing additional licenses. For example, one 
department might lobby for additional li- 
censes of Excel because it can't tolerate 
having any of its personnel locked out of 
it. A preliminary check of the software- 
usage pattern might indicate that every- 
one in the department runs Excel when 
licenses are available, so the purchase of 
additional licenses may indeed be war- 
ranted. But with an inactivity tracker, a 
network administrator may find that some 
people are loading it and never using it. 

Having such information enables sound 
decision-making. If software is merely sit- 
ting idle, loaded but unused, a network ad- 
ministrator might simply send out a memo 
explaining to users that this practice costs 
the company money. On the other hand, if 
all loaded applications are being used and 
many people are locked out of accessing 
a program, more licenses should be pur- 
chased. 


Sharing for Profit 

Metering software can also help you real- 
locate or share underutilized licenses. This 
results in the purchase of fewer licenses 
and can reduce your overall software ex- 
penditures by as much as 30 percent, ac- 
cording to the PCAMI, because many com- 
panies have software licenses that simply 
go unused. 

For example, a company's accounting 
department might have 100 licenses for 
Lotus 1-2-3, but the most it ever uses is 
75. Meanwhile, the company's expanding 
marketing department brings in 25 new 
employees and buys an additional 25 li- 
censes of the same package. The company 
could have saved the cost of additional 
licenses by reassigning the 25 unused li- 
censes from accounting to marketing. 

Situations such as this can be avoided by 


using a software-inventory program that 
lets a network administrator know what 
software is sitting on the network and on 
local drives. With this information, an ad- 
ministrator could easily size up the situa- 
tion and, in this particular example, save 
the cost of 25 licenses, or approximately 
$7500 (based on the $300 retail price of 
Lotus 1-2-3 release 5.0 for Windows). 


Dynamic Reallocation 

Besides saving money by identifying un- 
used programs and shifting them to de- 
partments that need them, many metering 
programs allow for the dynamic realloca- 
tion of licenses between servers. This is 
different than simply finding unused li- 
censes and making a one-time transfer to 
another department. With license sharing, 
licenses are transferred between groups 
on an as-needed basis. 

For example, the aforementioned ac- 
counting department might use its 75 Lo- 
tus 1-2-3 licenses only at the end of the 
month to balance the company's books, 
but on a typical day use only a maximum 
of 60 licenses. By dynamically sharing the 
15 licenses that merely sit idle for most 
of the month with another department, the 
company could save the cost of those 15 
licenses. 

Some companies have taken license- 
sharing to the extreme by dynamically re- 
allocating licenses across different time 
zones (see “You're Saving Money when 
the Meter's Running," March BYTE). 
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Software Management Practices That Save Money 


Reduce the number of licenses you purchase by 
not buying extra copies of software that you 
already own but sits unused on the network. 


Centralize purchasing to reduce the cost per 
license by taking advantage of volume dis- 
counts and site licenses. 


Opt for concurrent licensing agreements and 
use metering to ensure compliance with the 
terms of the agreements. 


Dynamically reallocate or share licenses to get 
the most use out of each one. 


Cut the time needed to troubleshoot software 
conflicts by using up-to-date inventory infor- 
mation, 


Reduce recurring calls to a help desk by match- 
ing software-usage pattems to the frequency of 
calls to the help desk. 


Charge back your support costs to individuals 


and departments based on usage, not on the 
number of people in a department. 


Reduce network downtime due to virus infec- 


tions by preventing unauthorized software from 
running on the network. 


Avoid fines for using unlicensed software on 
company equipment. 
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Such cross-time-zone sharing is likely 
to be a short-lived phenomenon, however. 
One executive at a large operating-system 
development company, who declined to 
be identified, says that in the future, com- 
panies will probably be allowed to realio- 
cate licenses between time zones, but they 
will likely have to pay twice as much per 
license to do so. 

Most companies can save money by dy- 
namically reallocating licenses within a 
smaller geographical area—and the cost 
savings are not limited to 1000-plus-node 
networks. For example, John Calmon, a 
programming-language administrator at 
the University of Pennsylvania in Philadel- 
phia, administers a 25-workstation Net- 
Ware LAN and saves money by license 
sharing. 

He originally purchased a metering pro- 
gram for license compliance, but he found 
that he could save money on license pur- 
chases by using information gathered by 
the metering programs in conjunction with 
the blocking feature once the licenses were 
purchased. He was able to cut the number 
of concurrent licenses for a word process- 
ing application from 16 to 10 (a 37.5 per- 
cent savings) and purchased three licenses 
(instead of six) for a $150 project manage- 
ment application—for a total savings of 
$450 for that application alone. 


Treat Your Users Well 

Cutüng licensing fees certainly saves a com- 
pany money. But these fees are not the big- 
gest expense when it comes to using soft- 
ware; support and administrative costs can 
be much greater over the lifetime of an 
application on a network. In a survey of 
180 large organizations, the Business Re- 
search Group (Newton, MA) found that 
companies spend, on average, $778 per 
user annually on Novell NetWare LANs. 
And, as noted earlier, a Gartner Group 
study found that software support accounts 
for 45 percent of the total cost of owner- 
ship of an application and that the han- 
dling of administrative tasks accounts for 
another 13 percent. 

The use of metering and inventory pro- 
grams can reduce a company's support 
and administrative costs. A company can 
cut its troubleshooting time by using the 
information gathered by such programs 
about what's running on a network. For 
instance, by quickly identifying (with an 
inventory program) that a caller to a help 
desk is using an old version of a program 
with an incorrect printer driver, a help- 
desk technician can save lots of time. Or a 
person might call to ask about a bug that 
has been fixed. A help-desk technician can 
quickly check to sec if the caller has the 
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fix—a new driver, for instance—installed 
on his or her machine. 

One network administrator at a Texas 
oil company says that he is able to cut, on 
average, one-third of the troubleshooting 
time from each phone call to his help desk 
by simply knowing what program (and 
what version of it) is running on a caller's 
desktop. Without an inventory program, 
many companies have trouble keeping 
track of who has the latest fix or patch. 
This makes it harder to provide support, 
prolongs the troubleshooting process, and 
adds unnecessary expenses. 

The ability to track who has which patch 
or fix will become increasingly important 
as more users obtain access to on-line re- 
Sources, such as America Online, Compu- 
Serve, and the Internet. Specifically, users 
will most likely see on-line notices that 
new patches are available and then simply 
download and install them themselves. 
Thus, a company's IS department will lose 
control of a process that it has tradition- 
ally managed. More important, an IS de- 
partment without an inventory program 
won't be able to tell when a user has in- 
stalled his or her own patch or fix. 

Another way to cut support costs is to 


use information about software usage and 
become more proactive in managing a net- 
work. For example, a company might link 
software-usage patterns with the frequen- 
cy of calls to a help desk from a particular 
department to plan training programs to 
reduce recurring calls. Or it could use in- 
formation to develop a hardware-upgrade 
plan. For example, a company that wanted 
to replace the old Pentium chips in its sys- 
tems could do so in a prudent manner: In- 
stead of upgrading everyone in a day or 
week, the migration could be done gradu- 
ally, leaving an IS staff sufficient time to 
handle its normal duties. 

Moreover, an upgrade like this could 
be done in such a way that the people who 
needed the replacement the most got it 
first. For example, an engineering depart- 
ment that runs CAD/CAM programs would 
need a Pentium-chip replacement sooner 
than a marketing group using a desktop 
publishing program that doesn't rely on 
the Pentium's FPU. 

Yet another way for a company to re- 
duce its support costs is to use informa- 
tion about software usage to charge back 
the costs of support. With networks that 
have no centralized management, it's often 


hard to quantify support costs, and it is 
generally impossible to properly bill back 
the charges. But by using a metering pro- 
gram's logging functions, which can track 
how often a department uses a particular 
program, an IS department can charge back 
support costs based on usage. Metering 
programs allow equitable charge-backs for 
support. This charge-back concept is not 
a new one; it's similar to what was used 
in mainframe environments, where costs 
were charged back based on usage of pro- 
cessing resources. 

It's not coincidental that software man- 
agement strategies are in a sense revert- 
ing back to the methods used in mainframe 
days. For many years, networks have been 
allowed to proliferate without any central- 
ized management. Now corporations are 
finding that the huge hidden costs of man- 
aging their resources, such as software on 
these networks, needs a centralized ap- 
proach. Companies that have adopted such 
strategies are discovering the cost savings 
that stand to be gained. Ш 


Salvatore Salamone is a BYTE news editor 
based in New York. You can reach him on 
the Internet or BIX at ssalamone@ bix.com. 
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Build Your Own WWW Server 


BOB FRIESENHAHN 


усп if your company isn't 
hooked up to the Internet 
and has no interest in be- 
coming part of the WWW 
(World Wide Web—also known as 
W3, or just “the Web”—a global net- 
work based on the Internet’s TCP/IP 
protocols), there are significant reasons 
why you shoul! consider using Web- 
based software лпа technology on your 
LAN. This article describes how to im- 
plement a Web server using readily avail- 
able free soft are and equipment you 
might already own. It also points out 
pitfalls and ob«iacles to think about be- 
fore beginning this type of project. 

But you delinitely should consider 
the benefits o! weaving yourself into 
the Web. With HTTP (Hypertext Trans- 
port Protocol) -сгуегѕ and graphical cli- 
ent software, such as Mosaic and Net- 
scape, you can achieve much of the 
information-shiring that's possible with 
Lotus Notes—- but at a lower cost and 
without incurring the overhead of dis- 
tributed databises. 

[Instead of replicating information to 
a local repository. the way Notes does, 
HTTP and Mosc give you an efficient 
way of distributing up-to-date informa- 
tion and providing remote access to pro- 
grams within your organization. With 
an attractive giaphical interface, such 
as Mosaic, this results in a cost/benefit 
ratio that's hard to beat. 


How the Web Works 

A major thrust of the WWW effort has been to unite existing pro- 
tocols and forinats into one common interface. To accomplish 
this, the URL (uniform resource locator) addressing format allows 
a user to speci! any object on the Internet, along with sufficient 
information to retrieve it. Consider this example: ftp://ftp.uu.net: 
21/README. Ihis URL says to retrieve the file named README 
from the site ftp.uu.net using FTP (file transfer protocol) on port 21. 
Commonly supported protocols and programs include FTP, Finger, 


Many organizations 
want to set up their 
own World Wide Web 


server. Here's why— 
and how to do it. 


Gopher, HTTP, NNTP (Network News 
Transport Protocol), Rlogin, Telnet, and 
WAIS (Wide Area Information Service). 
WWW servers are designed to handle 
documents created using the HTML (Hy- 
pertext Markup Language) format. What 
makes HTML documents unique is their 
ability to include hypertext links that 
facilitate rapid access to other locations 
within the same document, to other doc- 
uments on the same site, and to documents at another site entirely— 
the capability that makes the Web so powerful. HTML also sup- 
ports internal references to external objects, such as image files. 
The Web is based on the HTTP, which supports a client/server 
model, The protocol covers operations ranging from simple get 
commands to complex authentication mechanisms. HTTP is cur- 
rently specified to run on top of TCP, the Internet's basic transport 
mechanism, but this is not an inherent limitation of the protocol. 
To maximize the availability of the data on the Internet, many 
software packages—called Web browsers—have been developed. 
continued 
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These packages use URLs to specify data 
location and can retrieve and display many 
forms of information. The most popular of 
these clients are Mosaic (onginally devel- 
oped at NCSA, the National Center for Su- 
percomputing Applications, Champaign, 
IL) and Lynx. 

Many variants of Mosaic are now avail- 
able from such companies as Netscape 
Communications (formerly Mosaic Com- 
munications, Mountain View, CA), NCSA, 
Spyglass (Savoy, IL), and Spry (Seattle, 
WA) for popular platforms. All share a user- 
friendly GUI that can display text in dif- 
ferent fonts and in-line graphics. Lynx is 
a character-based program for those who 
don't have the high-speed SLIP 
or PPP Internet connection re- | - PEE 
quired for effective use of GUI- | = 
based software. Usually, a Web | 
client is thought of as a user- 
interface tool, but a WWW | 
server can also be a Web client. 
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How Сап І Serve You? 

A WWW server delivers data 
via HTTP. A client opens a 
connection to the server, sub- 
mits a single request, and re- 
ceives the response; the con- 
nection is then closed. Only a small part of 
the URL—the path portion—is passed 
from the client to the server; the server al- 
ready knows the rest. 

When a full URL is passed from the cli- 
ent to the server, this indicates a proxy re- 
quest that the server is expected to place on 
behalf of the client. Servers that support 
proxy capability act as clients on the re- 
quester's behalf. For example, an HTTP- 
only client can perform an FTP transfer 
by using HTTP to request an FTP URL 
from the proxy server. The proxy server 
uses FTP to retrieve the data and passes it 
back to the client via HTTP. 

Proxy servers can also provide the ben- 
efit of a local disk cache, which speeds 
up the recovery of often-used URLs. Sites 
that use an Internet firewall can use a proxy 
server to allow ordinary clients to access 
the Internet through the firewall. 

The WWW server is responsible for map- 
ping a supplied URL into an object or re- 
sponding with an error message. An object 
can take many forms. The simplest, and 
most common, object is an HTML text file. 
But it's possible for an object to be a pro- 
gram or to be built into a database request. 

WWW servers are designed to mask im- 
plementation details from the user. Con- 
siderable flexibility in the configuration 
files allows the remapping of directory ref- 
erences into other directories, individual 
files, or programs. 
ea 
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Regardless of the type of object that the 
WWW server finally resolves to, the serv- 
er is responsible for indicating the data for- 
mat used for the reply. Response formats 
use MIME (Multipurpose Internet Mail 
Extensions) conventions. For instance, an 
HTML file would be indicated as type text/ 
html in the response header. 


Selecting the Server Platform 

Deciding how—and whether—to imple- 
ment a Web server, as well as what com- 
puter platform to use, depends on a num- 
ber of factors. These include your finances, 
expected usage, data types to be stored, 
available hardware, and your experience 
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with specific operating systems. 

Finances. You must first decide whether 
you have sufficient resources and dedica- 
tion to operate your own server. For a nor- 
mal WWW server, you need a full-time 
Internet connection (56 Kbps or higher), a 
486-class or better computer, software, 
physical space, and technically knowledge- 
able people. Or you can hire a commer- 
cial service to put your data on the Web. 

Expected usage. If you expect a large 
number of accesses per unit of time—as a 
large organization or popular public-ac- 
cess site might require—then you should 
design your server accordingly. But if you 
are doing this only as a hobby, then a desk- 
top PC with a good 28.8-Kbps modem and 
SLIP or PPP support might do. 

Data types and quantity stored. Some 
forms of data, especially graphical images, 
occupy considerable storage space. Be sure 
your server has sufficient disk space. 

CPU resources. Serving up text files on 
request takes up few CPU resources. How- 
ever, you may choose not to limit your 
server to such simple tasks. For example, 
if your system or application stores data 
in a nonstandard format, it may need to 
run a program on the fly to generate a de- 
sired response in an accepted format. Sim- 
ilarly, if you’re providing access to a data- 
base, your server will use significant CPU 
resources during database accesses. 

Experience with operating systems. 


== 


Most people prefer to use operating sys- 
tems that they're already familiar with. 
Luckily, WWW servers are available for 
many operating systems. The ideal oper- 
ating system has excellent TCP/IP net- 
working and efficient multitasking. This 
rules out MS-DOS and Windows. Unix, 
Windows NT, and Digital Equipment's 
VMS (with multithreading extensions) 
are all suitable. Unix is currently the best- 
supported operating system for WWW use 
and involves the least amount of risk. 

Available hardware. Most sites con- 
nected directly to the Internet already use 
systems that a WWW server can run on. 
The main concern is whether your exist- 
ing system (which may already 
support E-mail and Usenet 
news groups) has sufficient ca- 
pacity to support a server. There 
are no clear-cut guidelines for 
choosing a server platform. A 
Pentium-based PC or Unix 
workstation (e.g., Sun's Sparc- 
Station 10) should provide good 
service in most cases. 

There's more performance 
variance due to your operating 
system than to your hardware. 
A solid Unix implementation 
is an excellent choice. Failing that, VMS 
(for a Digital VAX minicomputer or an 
Alpha-based workstation) or Windows NT 
should be a workable solution. 
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Installing and Configuring Server Software 
Once you decide to use a WWW server, 
you need software. (See the text box "Set- 
ting Up a Server," January BYTE, page 
76, for on-line sources for WWW server 
software.) The example in this article is 
geared toward the CERN (European Lab- 
oratory for Particle Physics) httpd soft- 
ware, based on my experience. 

Building a server from source code is 
Often a good idea because it increases your 
familiarity with the software and ensures 
that the binary is 100 percent compatible 
with your system. But if you don't have 
an appropriate compiler or don't want to 
learn how to build a server, then a pre- 
compiled binary may be a better choice— 
and, with luck, everything will work fine. 

There are few build-time choices be- 
cause most options are configured at run 
time. With the CERN server, the only 
build-time option is to include SOCKS (a 
generic proxy implementation library) sup- 
port. This allows the server to reside on a 
LAN that's inside a firewall and to access 
the Internet via a SOCKS proxy daemon 
that executes on the firewall machine. 

If you're building a server to provide 
HTTP proxy service to clients on a LAN, 
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including this feature ensures the highest 
possible level of protection against unau- 
thorized hackers on the network. Follow 
whatever building procedures are speci- 
fied for the server software you select. 

Before you install your server binaries, 
however, you should map out the server's 
directory structure. You must decide wheth- 
er to install the binaries, configuration files, 
and log files where your system normally 
keeps such things or to put everything in a 
single directory tree. That's the approach 
I took, since having everything available in 
one place makes it easier to find related 
information and to move or copy the serv- 
er to a new machine (see the figure “Serv- 
er Directory Tree" on page 84). 

Add an entry to your system's start-up 
script that automatically starts the server 
software when the system is booted—at 
least a command line that specifies the 
path to the primary executable as well as 
the configuration file to use. It's best to 
minimize the information specified on the 
command line; the configuration file is a 
more appropriate place for such data. 

Most HTTP servers come with reason- 
able defaults and sample configuration 
files. It's best to start off small and add 
in features as your server grows. At a bare 
minimum, the configuration should spec- 
ify the following information: 


* The root (ServerRoot) of the directory 
tree (/httpd/server root in the sample 
directory structure). 

* The user identity under which the server 
will run. For security reasons (more on 
this in the next section), it's best to give the 
server as few privileges as possible. 

* The path to the log files. 

* À mapping to executables on the server. 
For example, in the CERN HTTP config- 
uration file, the following entry will map 
any URL that starts with /cgi-bin/ (a 
common prefix) into the server-side bin 
directory and treat it as an executable. 


Exec /cgi-bin/*/httpd/server_root/bin/* 


* À mapping to HTML source files. If 
HTML source files are placed under a di- 
rectory called /Web, the configuration en- 
try to map URLs into that directory is Pass 
/* /Web/*, In the CERN server (and like- 
ly in others as well), the Exec and Pass 
mapping lines are matched in the order 
specified in the configuration file. So, to 
provide special treatment for a particular 
URL, position it before the default entries. 


Security Issues 
Current WWW servers provide simple au- 
thentication mechanisms similar to those 
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used in FTP and Telnet applications (i.e., 
cleartext passwords matched against DES- 
encoded equivalents in a password file). 
This is poor security, but it's the current 
least common denominator between clients 
and servers (i.e., you can always use it). 
More secure schemes based on Kerberos 
and RSA (Rivest-Shamir-Adleman) pub- 
lic-key encryption are currently under de- 
velopment. Netscape Communications has 
announced a secure client/server combina- 
tion that uses RSA technology to perform 
authentication and encryption. 


laserv: 
| A Sample HTML Forms Application 


Aliaserv.htm 

<html> 

<head> 

<title>Aliaserv</title> 
| </head> 

<body> 

<img srce"aliaserv.gif" width="300" 
| height="100" alt=""> 

«h2»Mail Alias Query Facility</h2> 


<form action="/cgi-bin/aliasery" 
| method="POST"> 


Arguments <input size=30 maxlength=80 
name="arguments “> <а 

hrefe"aliaserv-help.html"»«img 
src="/Private/Images/Icons/ 
action help.gif" width="70" 
height="46"align="middle” 
alt="Help"></a><p> 


<dl> 


<dd> <input type="radio” name-"query type" value-"expa" checked»? 
Expand Alias(es) Matching Argument (s) 


«dl» 


However, there's deep concern in the 
WW community that marketing this tech- 
nology without agreement by other WWW 
software suppliers may actually destabilize 
Web security standards. Recognizing this 
concern, Netscape Communications has 
joined the W30 Consortium to work out 
new security and HTML standards. 

In addition to password-style authenti- 
cation, access can be restricted based on 
network address—a domain address or an 
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This sample Mosaic forms application supports 
various queries of the Unix mail alias system. 


<dd> Select any or all of the following options for Expand Alias 
<dd> <input type="checkbox” name-"query options" value="-F* 


>Follow .forward files 


<dd> <input type="checkbox” name="query_options” value="-y" 


>Verbose alias expansion tracing 
<dd> <input type="checkbox” name="query_options” уа1ие=" - ү" 
>Verbose plus preserve name@localhost aliases | 
<dd> <input type="checkbox" name-"query options" value-"-]" 
>Long form. Repeat alias name and use commas as delimiters. 


«/dl» 


<dd> <input type="radio" namee"query type" value-"list"» List 


Aliases Matching Argument(s) 


<dd> <input type="radio" name-"query type" value="user"> List 


Aliases Containing Arguments(s) 
</d1> 


<INPUT TYPE="submit”™ VALUE-"Submit Query"> <INPUT TYPE="reset" 


VALUE="Start Over"». 
</form> 


<a href="../main.html*><img src="/Private/images/icons/action_back.gif* 


width="69" height="40" 
alt="MIS Page"></a> | 


<a href="/"><img srce"/Private/Images/Icons/action home.gif* 
width-"69* height-"40* alt="Home Page"></a> 


<h5>Copyright Bob Friesenhahn (<a href="mailto:bfriesen@iphase.com"> 
bfriesen@iphase.com</a>) ,1994</h5><br> 


</body> 
</html> 
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the Best 


Protection $ 
Your Software 
Can Get? 


“Aladdin’s HASP has helped us increase our revenues by providing 
us with extremely reliable and user-friendly protection for our 
software. In addition, Aladdin's service and technical support are 
simply first class.” 

КОДЕШ onic Chairman, Vibrant Graphics 


“Quark/QSS has chosen HASP and MacHASP to protect 
QuarkXpress ` in our most demanding markets, because we believe 
that Aladdin s products meet the high standards of reliability, 
compatibility and security required for these markets.” 

John MacMonagle, Purchasing Manager, Quark/QSS 
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WT MacHASP"" - The Professional Software Protection System for the Macintosh 


" Aladdin's HASP gives our customers the key to protecting their 
investment in software development." 


David Assia. СЕО, Magic Software Enterprises Ltd. ш. 


“We have been most impressed with the quality of the HASP keys, 
as well as with the excellent support provided by Aladdin. We have 
tried a number of protection methods, but for ease-of-use, cost, and 
reliability, we keep coming back to HASP.” 
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Since 1984, thousands of leading developers 
in over 60 countries have chosen HASP to 
protect their software. Why? Because HASP5 
security, reliability, and ease-of-use led them 
to a simple conclusion: HASP is the most 
effective software — system available. 
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Software piracy is costing developers over 

$12 billion 2 year in lost revenues, To date, 
over one million HASP keys have been used to 
protect billions of dollars worth of software 
worldwide. 


Call us today to find out how HASP can help 
increase your revenues. 


1-800-223-4277 
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IP address mask. The CERN server sup- 
ports groups, which can be individual user 
names, users at specified hosts, or other 
combinations. This capability, along with 
passwords, allows powerful access control. 

Even if you don't plan to provide doc- 
uments that require security, you should 
learn how to implement user-level secu- 
rity. If you offer access to a program and 
need to know who a user is, you must use 
authentication to acquire this information. 

Currently, password-level authentica- 
tion is the only available mechanism that 
can reliably identify a user on a TCP link. 
When authentication is required, the client 
displays a user-name/password challenge. 
The client caches the entry and passes it, 
in scrambled form, with each URL request 
sent to the same server (this ensures that 
the challenge is not repeated for each re- 
quest). You can then use the authenticated 
user ID in executing server-side programs. 


Design for Sharing and Growth 

If anything remains constant, it's the need 
for change. It's far better to overdesign 
the directory structure of your server than 
to underdesign it. Use subdirectories and 
categorizations freely. Do this job well, 
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and few changes will be required as your 
server grows. This is especially important 
for hypertext documents; fixing broken 
cross-references can be time-consuming. 

If your server will be developed and 
maintained by a number of people in your 
organization, take this into account. It's 
unlikely that you'll want to provide up- 
date privileges for all files by all users. 
So, split up your directory trees so they 
reflect your organization. This should re- 
sult in maximum productivity while step- 
ping on the fewest number of toes. 

Some new conventions support WWW 
server development, including the concept 
of using a Webmaster and Docmasters. À 
Webmaster is responsible for the server's 
technical administration and overall struc- 
ture. Docmasters are responsible for for- 
mulating and maintaining documents that 
reside on the server. In a shared environ- 
ment, establish conventions that match 
your organization and your server goals. 

Once you've built your server, you'll 
need to populate it with HTML documents 
and pages. As the listing on page 86 shows, 
formatting can be complicated. But a va- 
riety of editing and creation tools are avail- 
able, including SoftQuad’s HotMetal (avail- 
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able via anonymous ftp from ftp.ncsa.uiuc 
.edu:/Mosaic/contrib/SoftQuad), Cyber- 
leaf from Interleaf (Waltham, MA), and 
AnchorPage from Iconovex (Bloomington, 
MN). Also, Microsoft recently announced 
an add-on to Word 6.0 that facilitates the 
creation of HTML documents. 


Whither the Web? 
The Web is a rapidly growing virtual doc- 
ument that comprises thousands of hyper- 
text links to documents on sites around 
the globe. The HTTP server—the Web's 
underpinning—provides distributed ac- 
cess to documents, data, and programs. 
HTTP allows efficient sharing of infor- 
mation without the hassles and overhead of 
distributed databases. It also provides for 
platform-independent interfaces supported 
under Windows, the Mac, and Unix. 
Even if your organization chooses not to 
participate in the WWW, you can use Web 
technologies on your LAN to provide com- 
mon access to information. Ш 


Bob Friesenhahn, a Dallas-based software 
engineer, moderates several BIX conferences. 
He can be reached on the Internet at bfriesen 
(9 simple.dallas.tx.us or on BIX as "thefuzz. " 
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Client/Server HP-UX 


Progress Software chose HP-UX as the development platform for its 
next-generation database environment. We discuss the technical features 
that let client/server applications thrive under Hewlett-Packard's 
enterprise operating system. 
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HP-UX 10.0 


HP-UX version 10.0 retains binary 
compatibility, converges server 
and workstation features, and 
improves performance, reliability, 
ease of use, and standardization. 


page 88DM 3 


Solaris 2.4 

The once-maligned Solaris 
operating system is beginning to 
gain wider acceptance due to its 
advanced kernel, high 
performance, standards 
compliance, and platform 
independence. 


page 88DM 17 
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mee, em] It's called the Common Desktop Environment (CDE), and for UNIX? systems everywhere, it's nothing 
HP. IBM. SGI short of revolutionary. By providing a single graphical interface across all UNIX platforms, CDE creates a 
common ground for users of every kind — and ushers in a whole new era of corporate computing freedom. 

And now, with TriTeal Enterprise Desktop" (TED), you can take the first steps into CDE. Starting 
with TriTeal’s Visual User Environment" (VUE 3.0), you'll enjoy the instant rewards of having one consistent, easy-to-use 
desktop. With an installed base that's more than half a million strong, VUE is not only a proven 
technology — it's also a core component of CDE. Which makes it easy to migrate from VUE 3.0 
to TED, a definitive CDE product. 

From login to logout, TED provides an intuitive, graphical display that lets you access 

applications, data and network services without knowing a thing about UNIX systems. Best of all, 
it comes from TriTeal, widely recognized as the leader in CDE technology. 


Sun & X-Terms. 


T», 


In the heterogeneous world of Nae vm one desktop is giving everyone cause E 


celebration. TriTeal's Pauspose Lose 1-800- TRITEAL for ur 30-а; | 
evaluation program and the name of a reseller near you. ) 
TriTeai Corporation Тате Enterprise Desktop and TED are trademarks of Trifeal Corp. UNIX is a 
TRieal Phone: (618) 930-2077 registered trademark in the U.S. and other countries, licensed exclusively through 
` X/Open Co. Ltd. Visual User Environment and VUE are trademarks of Hewtell 
e-mail: info@triteal.cam Packard, Ай other trademarks are the property of their respective owners. 
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What’s New in HP-UX 10.0 


Highlights of the features added in tho HP-ux Bpgrade to version коо. 
m Uam 


JOHN SONTAG 


Bl ersion 10.0 of HP-UX retains bi- 
VU: compatibility with past re- 
leasc-. converges server and work- 
station features to create a single system 
that can run on u desktop or in a data center, 
and improves performance, reliability, ease 
of use, and standardization. Here are some 
highlights. (See “HP-UX 10.0" on page 213 
for more information.) 


Performance 

VO coalescence and SMP (symmetric multi- 
processing) load balancing—Version 10.0 
can coalesce multiple disk I/O requests into 
a single I/O operation and more efficiently 
than previous versions manage I/O across 
processors in an SMP system. 

Process deavtivation— When physical 
memory is low or processes are thrashing 
memory, HP-UX can now simply deacti- 
vate alow-priority process instead of swap- 
ping it to disk, saving a lot of time. 

Process serialization—When the work- 
ing set far exceeds physical memory, two 
concurrent memory-hungry applications 
can thrash the system. A new serialize 
system call, analogous to the nice com- 
mand, can prevent that thrashing. 

Process Resource Manager—This op- 
tional product lets an administrator guar- 
antee for a user or set of users CPU time that 
is deemed mission-critical. 

Workstation/server convergence—Per- 
formance-enhancing features formerly 
found only in servers are now available on 
Workstations, and vice versa. Workstations, 
forexample, now benefit from the multiple 
paths to disk afforded by the LVM (Logical 
Volume Mana: r) and gain virtual-mem- 
ory tuning capabilities. Servers, in turn, now 
benefit from memory-mapped files and from 
ЏО and file-system tuning capabilities. 


Reliability 

LVM-—This feature manages collections of 
disks. Version 10.0 adds support for live 
backup of mirrored data from another node 
in the cluster. Now you can deactivate one 
copy of a mirrored data set (which can reside 
on a single disk or span a set of disks), back 
it up at high specd. and reactivate it. Back on- 
line, the copy automatically resynchronizes. 
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Memory page deallocation—lf HP-UX 
10.0 detects a memory fault, itremoves the 
offending page from service. 

MC/ServiceGuard—W ith version 10.0, 
this feature provides mutual backup of up to 
four servers across a cluster, providing fail- 
over when a node fails and load balancing 
across all nodes in a cluster. 

Journalled file system—The VxFS file 
system is included with HP-UX 10.0, of- 
fering superior data integrity and rapid re- 
covery from a system crash. 


Ease of Use 

SD-UX (Software Distributor UX)—SD- 
UX includes tools to define packages of 
software and/or data, to install those pack- 
ages, to find out if a package is installed on 
a system, and to remove a package. 

Improved system administration—The 
SAM (System Administration Manager) 
presents a more task-oriented interface to 
the administrator. 

Instant Ignition—Customers who pur- 
chase Instant Ignition receive a system with 
HP-UX 10.0 and applications preinstalled, 
so it can be up and running within minutes 
after unpacking. At initial start-up, the sys- 


tem automatically queries the user for final 
configuration details. 


Standardization 
SPEC 1170—HP-UX supports nearly all 
the APIs mandated by COSE (Common 
Open Software Environment) and will com- 
ply fully later in 1995. 

Posix 1003.1 B—HP-UX’s real-time 
scheduler tracks Posix-defined interfaces. 

Unix System V release 4.0 file-system lay- 
outs—Standard system files now appear 
where users expect to find them. 

NFS 4.2—HP-UX 10.0 systems support 
the NFS (Network File System) protocol. 

EUC (Extended Unix Code) codesets— 
Support for 4-byte EUC codesets eases de- 
velopment of internationalized applications. 

STREAMS, XTI (X/Open's Transport In- 
terface), and DCE (Distributed Computing 
Environment) client —These networking 
technologies are now bundled with the base 
HP-UX product. 


John Sontag is the chief architect for HP-UX 
at Hewlett-Packard. He can be reached on the 
Internet at sontag ? cup.hp.com or on BIX c/o 
"editors. " 
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THE OFFER: Р! 


Install95: A Complete Setup Program 
With Full Source Code (A $395 Value) 


Written in Visual C++ 2.0 and Korn Shell. 
Handles new Windows NT & 95 features: 


Registry Entries, Program Groups, 
Services, Environment Variables, 


Directories, Files, Security Attributes 


All your software installation specs are 
maintained in a simple text file. 

Runs on Intel, MIPS and Alpha systems. 
Includes a comprehensive diskette and 
CD-ROM layout utility. 

No runtime royalties. 


THE CATCH: T 


Over 140 Standard 
UNIX Commands 
Including at, awk, cpio, 
cron, find, grep, mail, ps, 
tar and vi. 


Portage SDK Has 
30 More Commands [z 
Including ar, cc, ld, 
make and SCCS, plus 
the standard UNIX 
subroutine libraries. 
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THE DEAL: Order Portag 


Portage Prices 


CONSENSYS 


Portage Base + X Server 
+ SDK + ХОК (Xlib & Motif) 


Consensys Corp. 
1301 Pat Booker Rd. 
Universal City, TX 
78148 


Trademarks/Owners: CONSENSYS, Portage, Install95/ ت‎ i Corp.; 
Windows NT, Windows 95/Microsoft ©: ‚ Alpha AXP/DEC; MIPS/Silicon 
Graphics, Inc.; UNIX/X/Open, Inc; Motit/Open Software Foundation 


‘Portage Setup Program. 


Portage Base System $395 
Portage Base + SDK $695 
Portage Base + X Server $695 


{Add $100 for all MIPS and Alpha Versions) 


Tel: 1-800-388-1896 
1-905-940-2900 
Fax: 1-905-940-2903 
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Sample screens from Portage product 
installation, written entirely with Install95. 


Licensed directly from 
AT&T, USL and Novell. 


E With Windows NT 
We've implemented the 


the Win32 API, including 
hard links, symbolic links, 


sensitive long file names, 
and much more. Integrated 


Dialog Box 


UNIX Command 


Portage makes it much easler to do software 
development, product testing and system administration tasks on 
Windows NT. We wrote Install95 out of absolute frustration with 
the difficulty of using Microsoft's setup program and the leading 
commercial install programs, and both our developers and our 
customers are glad we did. Install95 is a perfect example of the 
value of UNIX tools in a Windows environment--- and for a 
limited time it's yours free with any Portage order. 


The Portage Base System, with over 140 standard UNIX utilities, is 


only $395 for Intel systems. You can save $100 by ordering the 
Base and the SDK together for $695. If you also want the Portage 
X Server, the Portage X & Motif Development Kit, the Portage 
Network Development Kit (with full UNTX sockets library), or 
Portage NFS (client and server), call for information about special 
bundled pricing. 


Based On Licensed 
UNIX SVR4.2 Source 


Fully integrates UNIX 


UNIX kernel as a DLL using 


| UNIX file permissions, case- 


properly with Windows NT. 


Interface For Every 
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evause of applications de- 
velopment environments 
like Progress and Power- 
| builder, the most sophisti- 
cated business applications can be cus- 
tomized to corporate needs. While 
smaller inform:tion-system shops 
are buying shrink-wrap applications, | 
larger information-system depart- 
ments аге choosing rich development. 7] 
environments and investing resources W 
in customization. Applications envi- { 
ronments often target open systems as Î Î 
servers and, as а result, run on many plat- f 
forms. Customized client/server appli- | 
cations can support hundreds of users and 
often store data in sophisticated relational | 
databases from Progress, Oracle, or 
Sybase. While Windows clearly domi- 
nates the desktop clients, Unix is still the 
best choice for deploying business-crit- 
ical servers. 

Among the leading Unix implemen- 
tations on the market is HP-UX from 
Hewlett-Packard, which is sure to be- 
come more popular with the release of 
version 10.0. With its peers (e.g., IBM's 
AIX, Sun's Solaris, and Data General's 
DG/UX), HP-l X 10.0 is a robust appli- 
cation deployment target for commer- 
cial applications. Progress Software chose 
HP-UX as the development platform for 
its next-generation database develop- 
ment project because it is a robust de- 
ployment platform, supports a complete 
line of servers and workstations, includes 
powerful network-based management software, runs an outstand- 
ing set of development tools, and features a usable Motif-based 
workstation interface called VUE (Visual User Environment). ГЇЇ 
examine how Progress is able to take full advantage of a server 
platform like HP-UX and enable it to support hundreds of users. 


The HP-UX Kernel 
The latest version of HP-UX represents a convergence that began 
with HP's acquisition of Apollo Computer in 1989 (see the text 


The Progress database 
development environment 
showcases HP-UX as a 


robust client/server 
operating system for 
enterprise applications 


box "HP-UX Time Capsule"). In 
addition to providing a common 
programming interface and full bi- 
nary compatibility, HP-UX 10.0 
has a common kernel, command 
set, libraries, and systems admin- 
istration utilities between S700 and 
S800 platforms. Features like the 
dynamic buffer cache and logical 
volume manager are now available 
for both systems, making devel- 
opment on S700 workstations and deployment on S800 servers 
easier than it was with HP-UX 9.0. HP-UX provides exceptional 
performance, scaling, systems management, and high availability 
features that are worth a closer look. 

The kernel provides the core functions of the operating sys- 
tem and operates in a protected environment immune from ill- 
behaved applications. To maintain the protected environment, 
all system calls (e.g., read and write) must pass through a bound- 
ary between the application and the kernel, adding overhead to the 
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system calls. But the protected environ- 
ment must also allow concurrency, so that 
many tasks can execute with a minimum of 
interference. This is most important when 
the kernel must support multiple tasks ex- 
ecuting simultaneously on different proces- 
sors, a technique often referred to as SMP 
(symmetric multiprocessing). SMP coor- 
dinates multiple CPUs that must operate 
as a team within a single shared memory. 
Each CPU is capable of any operation and 
can work alone on an individual task or 
Work on it with other CPUs. Letting ap- 
plications like databases scale on SMP 
hardware is the hallmark of a good kernel 
implementation. À poorly implemented or 
immature kernel slows down when addi- 
tional processors are added to the machine 
(see the figure "Scalability Curves"). 
The HP-UX kernel scales well with com- 
mercial workloads on SMP machines, and 
preliminary measurements show that HP- 
UX 10.0 has improved scaling, especially on 
systems with more than six processors. The 


HP-UX kernel has an efficient semaphore 
implementation. This architecture allows 
construction of high-performance lock prim- 
itives, and a low-overhead I/O subsystem 
imposes minimal setup and tear-down time 
for I/O system calls. HP-UX 10.0 delivers 
an improved version of the dynamic buffer 
cache that was provided on HP-UX 9.0 S700 
systems. The dynamic buffer cache lets the 
kernel take maximum advantage of physi- 
cal memory by dynamically adjusting the 
number of recently used disk blocks stored 
in unused physical memory. These cached 
disk blocks can dramatically improve per- 
formance by letting the kernel read and write 
into the buffer cache instead of having to 
write through to much slower disks. A dy- 
namic buffer cache is especially useful in 
environments where workloads and mem- 
ory usage vary dramatically, often the case 
with large enterprise applications. 

One feature missing from HP-UX 10.0 
is kernel-scheduled threads capable of per- 
forming 1/O operations. Threads launch 


HP-UX Time Capsule - 


Hos been a commercial operating sys- 
tem since 1986, when it was introduced 
with the initial PA-RISC-based systems (see the 
figure “HP-UX Time Line"). Based on AT&T Unix 
System V release 3, it has led the charge into 
commercial Unix computing and is the basis for 
Hewlett-Packard's successful HP-UX 9.0. The 
new version 10.0 product ships on today's HP 
9000 S700 (Series 700) and S800 (Series 800) 
hardware. 

in 1989, HP acquired Apollo Computer, a 
leader in workstation hardware and operating- 
system development. When the Apollo 68K-based 
workstations were redesigned using PA-RISC 
processors, a new HP-UX was born that focused 
on the technical market where Apollo had its tra- 
ditional strength. The Apollo technology con- 
tributed a great deal to the product, and to this 
day, HP workstations have the Apollo logo on 
their name plates as a permanent reminder of 
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multiple execution streams within a single 
process and, if implemented correctly, allow 
true parallel execution within a single 
process on SMP platforms. Each thread 
within a process runs on a different CPU at 
the same time. HP-UX supports user-sched- 
uled threads, which simulate true threads 
and allow implementation of threads-based 
applications, but they are a poor substitute 
for the real thing. À full-threads imple- 
mentation is something to watch for in a fu- 
ture HP-UX release. 


Instant Ignition 
You can purchase HP-UX systems with “In- 
stant Ignition.” With a host name and net- 
work address in hand, you can have a work- 
station out of the box and operational in less 
than 10 minutes. Installation scripts are ex- 
ecuted the first time the system is booted. 
The scripts prompt you for configuration 
information and then reconfigure the ker- 
nel and start-up scripts based on this data. In 
one Case, agroup of us installed three S700 
workstations and an S800 server in 
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improvement over the days when 
Unix installations took hours and re- 
quired editing dozens of scripts and 
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that event. Until 10.0, HP-UX existed in a divided 
world, with two distinct implementations target- 
ed at different hardware designs. This dichotomy 
required different kernels, utilities, device support, 
and documentation. The S800 systems focused 
on commercial processing needs, while the S700 
workstatlons targeted the technical market. With 
HP-UX 9.0, the two variants (S700 and S800) 
contained the same core function but also sup- 
ported market-specific features. HP-UX 10.0 her- 
alds the convergence of the two variants, marked 
by a common implementation and feature set. 

Due to different hardware designs and different 
device-support requirements, there are separate 
HP-UX 10.0 products for S700 and S800 sys- 
tems and different installation routines. These dif 
ferences still make environments with both plat- 
forms more difficult to manage. The next version 
should introduce a common installation process, 
and the convergence will be complete. 
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Until version 10.0, HP-UX had two distinct implementations targeted at different hardware designs. The 
S800 systems focused on commercial processing needs, while the S700 workstations targeted the 
technical market. HP-UX 10.0 marks an operating-system convergence that started when HP acquired 


Apollo Computer in 1989. 
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negotiating complex kernel rebuilds. 

Once systems are running and con- 
nected to the network, the next step 
is to install additional software. HP- 
UX 10.0 features the menu-driven 
HP Software Distributor/UX, the ba- 
sis for the core submission for the 
Posix 1387.2 software distribution 
standard. The tool makes software 
distribution a snap and supports in- 
stallation from tapes, CD-ROM, or a 
network server. Software Distribu- 
tor/UX scans the installation device 
or server and returns a list of available 
software. The software is copied to 
the local system, and scripts are ex- 
ecuted to customize each product in- 
stalled. If a kernel rebuild is required, 
you are prompted to reboot the sys- 
tem to use the new kernel. On the 
downside, few third-party products 
use the proposed Posix software dis- 
tribution format, so it cannot be used 
to distribute and install all your soft- 
ware today. 


A Changing World 

Large Unix servers generally require 
active management to support a con- 
stantly changing user base, new de- 
vices and configurations, and a grow- 
ing set of applications. SAM, HP- 
UX's menu-based systems admin- 
istration manager, makes those 
and other tasks a simple matter of 
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9 Minutes 


For the price of some personal computers, you can get 
the power of a workstation. NekoTech offers the Mach 
series of award-winning Personal Power Stations. 
Starting at just $5,995, you can harness the power of 
the Alpha AXP running at a “juicy” 166 MHz. Or, if 
you're thirsty for more power, try our 275 MHz 
version, from only $10,295. 


All NekoTech Personal Power Stations have four PCI 
connections (two are embedded, fast SCSI-2 and 
Ethernet), ISA slots, keyboard, mouse, floppy, parallel 
and two serial ports. Also, we offer an ultra fast 64-bit 
PCI video accelerator, as well as an optional upgrade 
to our 2D-3D OpenGL accelerator. 


For those thirsty UNIX (OSF/1) and Windows NT 
applications, just call us and tell us you want more juice! 


“State-of-the-Art in Computer Speed.” 


9272 Jeronimo Road, Suite 115 • Irvine, CA 92718 • 1-800-635-6894 
102 Tide Mill Road « Hampton, NH 03842 • 1-800-635-6895 


Graphic illustration courtesy of Fusion Films, Inc., Miami, Florida » (305) 279-5435 « E-Mail. fusion © netcom. com 


Image rendered on a NekoTech - 2 @ 275 MH? using NewTek's Lightwave 3D" software 
with a resolution of 2,500 x 1 875 
Lightwave а is a registered trademark of NewTek, Inc. 
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selecting the appropriate menu items and 
filling in values where needed. SAM can 
be used from a terminal or run as an X ap- 
plication with a simple point-and-click in- 
terface. This interface is a pleasant change 
from having to find and edit configuration 
files manually. For HP-UX 10.0, SAM has 
been enhanced to make everyday tasks even 
easier. To add a disk, you simply attach the 
device and SAM automatically senses and 
configures the system to accept the disk. 
The only hard part is choosing a mount 
point within the file system. For larger or- 
ganizations, SAM can be set up to let sys- 
tems administrators delegate tasks to other 
users without giving them full super-user 
privileges. 

For installations with WANs, HP’s Open- 
View supports SNMP-based monitoring of 
multiple networks. Using OpenView, you 
can configure a management workstation 
to proactively monitor any number of geo- 
graphically distributed systems. Instead of 
waiting for users to report a downed sys- 
tem, the management workstation can poll 
each system on a regular basis and detect 
failures. OpenView can monitor any device 
on the network that has an SNMP agent, in- 
cluding PCs, network hardware (e.g., 
routers), and network printers. 


2 Now PC users on a 
| )'ovel Unix network can 
== havea Windows-style, 
yj Windows-fast & easy 
| interface to Internet 
3] and Unix email. 
Wİ Just use EMBLA 
2 and you'll see email 


A Better VUE of HP-UX 

HP-UX presents VUE as a graphical inter- 
face builton X1 IR5 and Motif V1.2. VUE 
lets you work in any number of distinct 
workspaces by maintaining the size and po- 
sition of all applications and windows run- 
ning in the workspace. Because Unix is a 
fully multitasking operating system, all 
windows in all workspaces remain fully 
functional and can continue processing even 
when they are not visible on the display. 
You can customize and extend VUE in 
many ways, although it can be difficult to 
keep track of where all the customizations 
are placed within the complex directory 
structure that VUE maintains. 

VUE also includes a Macintosh-like file 
manager for point-and-click management 
of individual files. VUE toolboxes operate 
in a manner similar to the file manager, pro- 
viding icons for each tool. For example, to 
reboot a machine, you simply double-click 
on the reboot icon. You can add new tools 
with the Create Action function, and be- 
cause the documentation explains how the 
underlying configuration files are set up and 
used, the potential for customization is un- 
limited. But all this power and flexibility 
comes with a cost: Starting up VUE with 
applications running in all workspaces can 
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SMP coordinates multipie C CPUs that share a тамд 
memory. Prcportional scaling on SMP hardware 

is the hallmark of an enterprise-strength kernel. А 
poorly implemented kernel slows down when 
additional processors are added. 


take considerable time and resources. To 
allow quick log-in and preserve resources, 
Fail-safe and VUE-Lite are two options for 
loading a subset of the environment. You 
use Fail-safe for rapid log-ins or to work 
around a broken VUE environment. It loads 
asimple Motif environment with an xterm. 
VUE-Lite is a low-resource, minimum-con- 
figuration VUE that supports only a single 
workspace. continued 


EMBLA is available now for just $99. 
Call one of the resellers listed 

below to order. For more 
information, contact ICL 


marcomms@pro.icl.se 
http://www.pro.icl.se 


UniDir 
800-755-8649 


sales @ unidirect.com 


software.net J.P. Brownus canada 


e Supports MIME, IMAP & standard 


Windows socket API. 800-617-SOFT 


http/www.software.net 


416-494-0472 


davet?sjpbrown @ uunet.ca 
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Start with a single Lynx Add additional Expand to desktop or desk- Preserve 100% of your 
desktop mass storage rnit interlocking units side RAID when you are investment as your needs 
-- from 500MB to 4.2GB. to build a Lynx Stak. ready-- by adding a built-in evolve fo hundreds of giga- 
Lvinx Tower RAID subsystem. bytes of rackmounted 
RAID mass storage ina 


WITH 100% INVESTMENT PROTECTION. 


Artecon's new CynxRAID™ enables you to 
upgrade from desktop mass storage to desk- 
side or rackmounted RAID with 100% invest- 
ment protection. With LynxRAID, you can 
incrementally grow into RAID by utilizing your 
existing мих desktop units and expanding 
your system as ycur needs grow. 


Every Lyx subsystem features options such 
as true hot-plug crve modules from 500MB to 
4.9GB, individua! front removable power sup- 
plies and LCD/ke;pads. мих units can be 
stacked for desktop RAID or racked into a high- 
ly modular RAID system for maximum reliability 
and redundancy on SPARC®, HP, SGI, RS6000, 
Nac or KC platforms. 


E BUILD RAID ONE DRIVE AT A TI 


At the heart of each RAID configuration 
is a fault-tolerant, RISC-based RAID controller 
subsystem, which occupies a mere 5.95" of 
vertical rack space and can support either one 
or two independent or dual loadsharing RAID 


controllers. Each controller is available with up ` 


to 32MB built-in cache, supports RAID levels 
0, Запа 5 and fast-narrow, fast-wide and fast- 
wide differential host interfaces. 


The LCD panel and keypad give access to RAID 
status display and configuration. A battery- 
backed alarm panel provides both audible and 
LED alarm indication of potential voltage, cur- 
rent, temperature or controller failure. 


Enterprising solutions for your enterprise. ™ 
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In addition, each controller is equipped with 
two front removable loadsharing power sup- 
plies and removable fans for maximum fault 
tolerance. LyxRAID Towers can support up 
to 29GB of RAID storage each. Single con- 
troller LymxRAID rack configurations offer up 
to 100GB in a 40" rack, while dual controller 
systems can expand to 900GB in the same 
footprint. 


So when you think about RAID, think about 
protecting your investment with a solution that 
grows with you. Call Artecon today for infor- 
mation on RAID configurations. 


1-800-USA-ARTE 


1-800-872-2783 


— M — (416) 487-7701 = Artecon, , Japan 81-3-3280-1210 © Artecon, France 33-1-69-1818-50 
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High Availability 

HP-UX 10.0 delivers significant capabilities 
to maintain availability of business-critical 
applications. When a memory fault is de- 
tected, HP-UX can deallocate the page of 
memory associated with the bad memory 
bit, dramatically reducing the possibility of 
a system failure due to memory problems. 
Instead, failures are logged, and bad mem- 
ory can be replaced as part of normal main- 
tenance activities. 

An increasingly important feature for en- 
suring the availability of business-critical 
systems is grouping two systems together to 
establish an emergency "fail-over" system. 
HP MC/ServiceGuard can automatically 
configure an alternate network card on the 
backup system with the failed system's net- 
Work address, mount dual-ported disks on 
the fail-over system, and restart applica- 
tions from the failed system without shutting 
down the fail-over system. For example, in- 
stead of purchasing one large server to run 
two major applications, you could deploy 
two smaller servers with the applications 
set up to run on two different machines. In 
the event of a failure on either system, 
MC/ServiceGuard could restart the failed 
application on the alternate system and use 
the process resource manager to ensure ade- 


NOW your computer 
can be both a 


Macintosh and 
a, UNIX workstation. 
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Application Fail-Üver 


quate service levels (see 
the figure "Application 
Fail-Over’’). 

The process resource 
manager, new to HP-UX 
10.0, can deliver adequate 
resources to individual ap- 
plications. When using fail- 
over software like MC/Ser- 
viceGuard, processes run 
on both machines, con- | 
stantly monitoring the state 
of the system. In the event 
ofa failure, the standby sys- | 
tem immediately starts the 
fail-over process. This pro- 
cess is script driven and can 
perform whatever cleanup 
is needed to restart the application. Once 
the application has been restarted, it must 
continue processing where it left off. For 
applications relying on databases like 
Progress or Sybase, this is a straightforward 
process because databases keep a reliable 
log of all recent changes and can rapidly re- 
cover the database to a known state. 


Multiple Disks, One Volume 
Keeping track of an ever-expanding num- 
ber of disks on systems can be a manage- 


Macht js a Berkeley 
BSD UNIX that runs on 
the Classic to the Power 
Macintosh, including 
PowerBooks and Duos! 
So in addition to all of the 
easy-to-use applications 
that make Macintosh 
one of the most person- 
able computers around, 
you get a MACH-based 


Operating System with UNIX networking 

and software development tools. The 

= Macintosh/UNIX integration is so strong 
that you can even use Mac programs & 
utilities on UNIX data, and UNIX programs 


& utilities on Mac files. 
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UNIX with pre-emptive длу МЕЅ server can be used to store Macintosh 


Database 


Primary В| 
Backup A || |) 


Dual-ported 
mirrored disks 
vam B falls; 
application 


moves to 
server A 


With MC/ServiceGuard, processes constantly monitor the state of each 
system. In the event of a failure, the standby system starts the script- 
driven fail-over process, restarting the application on a backup system. 


ment nightmare. The HP-UX LVM (logical 
volume manager) can group together mul- 
tiple disks and treat them as one large file 
system. With the LVM, you no longer need 
to manage each individual disk, greatly sim- 
plifying management of free space and back- 
ups. Disks can be striped (where each disk 
gets a part of each file) for performance, or 
mirrored (where each file is duplicated on 
multiple disks) for availability, or both. Mir- 
rored logical volumes can be backed up from 
the same system or a second system, so disk 


The Mach" operating system combines the high-level 
functionality of a networked UNIX workstation with 
Macintosh's wide array of applications. 


all TCP-based entities 
on your network. 

The UNIX software 
development system 
includes the GNU C and 
C++ compilers and 


s 


- libraries to let you 


create new applications 
or port existing ones. 
The Motif toolkit and 
suite of X clients and 
X client libraries make 


multitasking. files. Users can access them by double clicking developing distributed 
Mach'*"s strength 8 on the local disk. applications a breeze. 
lies in the way it extends the Macintosh And Tenon’s high performance X Server 


lets you use your Macintosh or Power 
Macintosh as an X terminal. 

Join the many satisfied users of proven, 
reliable MachTer UNIX, and start turning 
all of your Macs into open systems today! 


Full internet protocol support ensures MATT RAA MA or to order 
fast, easy client and server NFS, electronic 00-6-MACH-10. 
mail, and file transfer between the Mac and Internet; info@tenon.com 

= TW http: //www.tenon.com 
F М imensions in Personal 
TENON - Workstation Technology 
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Experience Integrix. 
Affordable. Powerful. Upgradable. 


Award-winning Integrix offers the SWS5 SPARC Compatible 

workstation to lift you to new realms of performance. On 

technology's cutting edge. Integrix remains an industry price 

and performance leader for world-class workstations, C. e 
peripherals and graphics boards for SPARC networks. 


Users report that the SWS5s deliver stability and performance 
in business critical applications. 

Why settle for less? The modular SWS5 is a quantum leap 
forward in functiof and value, and, easy to expand and 
upgrade with plug-in boards. 


Here are 7 crücial features your SPARCalike.5-: 
should have on board. 


Integrix SWS5 Workstations 


Standard Features te 

“5 5Виѕ slots ` | 

* Internal CD-ROM drive. floppy drive 
and two hard disks 

* Full AFX Bus support 

° 16-Bit audio | 

* Cool zero footprint SS5 chassis 

* 100% SPARC Compatible 

* One year warranty 


More features, more slots 
and more affordable. 

Simply stated, the SWS 5 
outperforms the competition. 
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Engineered by Fanatics 


Corporate Headquarters 
1200 Lawrence Drive, Suite 150 
Newbury Park, California 91230 
Tel: 800-300-8288 / 805-375-1055 
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il Asia 

m Beijing, P.R.China 

n Tel: 861-257-0018 
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backups won't impact running applications. 
Dual I/O paths are supported to disks along 
with automatic fail-over to the second I/O 
path in the event of a controller failure. 

One problem with past HP-UX releases 
is the organization of the documentation. 
The manuals are well written and com- 
plete, but it's often difficult to find the right 
manual or to tell if the manual matches the 
installed software because version num- 
bers are not always printed clearly on the 
manual, and almost never on the cover. 
LaserROM, a CD-ROM with all the current 
HP-UX documentation on it and software 
toread the documentation from HP-UX or 
Windows, makes this documentation com- 
plaint moot. The LaserROM software 
works much like a hypertext-based help 
system that supports a table of contents, 
an index, and a search engine to allow key- 
word searches. 


SMP to the Rescue 

HP-UX bundles excellent TCP/IP-based 
tools for enterprise-wide connectivity, in- 
cluding network tools for mail, printing, ac- 
count and password management, and NFS 
(Network File System) support. With HP- 
UX 10.0, performance of NFS servers has 
been improved, and run-time support for 
DCE (Distributed Computing Environment) 
simplifies the deployment of applications 
that use RPC (remote procedure call), 
threads, or directory services. In addition 
to the network service standards mentioned 
above, HP-UX supports standards that will 
be included with COSE Specification 1170 
(e.g., XPG4, SVID3, and OSF AES) along 


Fine-Grained Locking 
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Multithreaded, Multiserver Process Model 


memory 


with standards expected on 
any open platform (e.g., 
Posix 1003.4, X 1 TR5, and 
Motif 1.2). 

Once systems are de- 
ployed, the issues are gen- 
erally not about documen- 
tation or standards, but 
system performance. Fast 
performance depends main- 
ly on two things: through- 
put and response time. Gen- 
erally, some tuning of the 
application and spreading 
of the I/O load among acol- 
lection of disks can address 
most issues, but for those 
applications that are de- 
ployed initially with 50 or 
[00 users but grow over time to 300 or 500 
users, adequate performance requires more 
and faster processors. 

All major workstation vendors sell hard- 
ware that can be upgraded from a uniproces- 
sorto a multiprocessor machine. HP is no ex- 
ception. All S800 servers can be upgraded 
to dual-processor systems with a board 
swap. For large applications, T500 systems 
support as many as 12 processors. HP-UX 
operates well on a uniprocessor, but it re- 
ally shines when it runs on SMP hardware. 
As discussed earlier, SMP systems let mul- 
tiple CPUs access shared memory, so ap- 
plications can scale up for large commer- 
cial workloads. 

To understand what it takes to scale up 
a complex database application, consider 
the architecture of the Progress database. 


CPU 1 


x. 


Block- 
22 еме) 


Create 


Read Create 
connect record record 


Fine-grained locking occurs on two levels within-Progress, the database record, and the internal shared 
data structures. The figure shows how fine-grained locking services a create, a read, and a connect in 
parallel, while block-level locking can force the read to wait until the create is completed. 
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Multithreaded server 


Multithreaded server 


Multithreaded server 
CPU 2 CPUS 


The multithreaded, multiserver process model implemented by Progress ` 
is the key to scalability with HP-UX. Because HP-UX does not support ` 
kemel scheduled threads, only multiple server processes can execute 
parallel multiprocessor database requests. Here, three servers activate 
three simultaneous requests on three CPUs, 


Progress is designed to take full advantage 
of SMP-capable operating systems like 
HP-UX. 


Making Progress with HP-UX 
Progress is an integrated applications de- 
velopment environment, 4GL (fourth-gen- 
eration language) programming language, 
and database management system with over 
250,000 licenses in the field. As one of the 
top platforms for the deployment of Progress 
applications, HP-UX is a good example of 
an operating system that supports the most 
demanding applications on SMP hardware. 
SMP platforms supporting hundreds of 
users are like finely tuned engines, Each 
component plays a crucial role in the sys- 
tem’s overall performance. The hardware 
must deliver balanced CPU, I/O, and mem- 
ory bandwidth; the operating system must 
support highly concurrent system I/O calls, 
locking operations, and low overhead task 
scheduling; and the applications environ- 
ment must grant those users access to a data- 
base while ensuring durable transactions. 
To allow concurrent execution of data- 
base requests, Progress uses a collection of 
specialized techniques tightly integrated 
into HP-UX: 


e A multithreaded, multiserver process 
model 

• Fine-grained locking of shared data 
structures 

• SMP-specific locking primitives called 
spin-locks 

e I/O processes to off-load multithreaded 
servers 

* Algorithms that reduce and off-load 
UO operations 


The multithreaded, multiserver process 
model implemented by Progress is the key 
to scalability with HP-UX. Because HP- 
UX does not support kernel scheduled 
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Extension, X TEST and scaleable PCF font operations. 
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threads, only multiple server processes can 
execute parallel multiprocessor database 
requests. Each server process communi- 
cates through a common database buffer 
pool maintained in shared memory, letting 
all the servers work as a team. To handle 
large numbers of clients, each server can be 
multithreaded to handle multiple database 
requests. A request can be as simple as read- 
ing a single record or as complex as a multi- 
record join. 

Progress spawns threads on a database 
request basis. In simplified terms, each re- 
quest is allowed to execute until an I/O op- 
eration is performed; while the server is 
waiting for the I/O operation to complete, ex- 
ecution switches to another request. In the 
figure “Multithreaded, Multiserver Process 
Model,” three servers activate three paral- 
lel requests at the same time on three dif- 
ferent CPUs. 

Fine-grained locking occurs on two lev- 
els within Progress. First, data is locked at 
the database record level and not at the data- 
base block level. Database blocks on HP- 
UX are 1-Kb pieces of the database that the 
database manager manipulates, Within data- 
base blocks are stored database records. A 
database record can be larger than a block 
or, more commonly, multiple records can 
fit within a single block. Record locking is 
not used by databases like Sybase that lock 
at the block level. Without record locking, 
records that are not participating in a trans- 
action might get locked forthe duration of 
a transaction because they happen to share 
the same block as an accessed record. 

The second level of fine-grained locking 
occurs on the internal shared-data structures 
that are part of the Progress database en- 
gine. For example, there are data structures 
to manage the database blocks cached in 
memory (the database buffer pool), struc- 
tures to manage space allocation, structures 
to manage new connection requests, and 
structures to manage requests and queries. 
Because each structure is locked indepen- 
dently, one request can allocate space to cre- 
ate anew record, while another request reads 
a record, and a third request opens a new 
connection to the database. With fine- 
grained locking, all three operations can 
be processed in parallel with little or no in- 
teraction. The figure “Fine-Grained Lock- 
ing" shows how fine-grained locking ser- 
vices a create, a read, and a connect in par- 
allel, while block-level locking can force the 
read to wait until the create is 
completed. 
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1/0 Operations on Multiple CPUs 


cific locking primitives. 
If a critical data struc- 
ture is locked on a uni- 
processor, the request- 
ing task must turn the 
processor over so that 
the task holding the lock 
can complete its opera- 
tion. On an SMP sys- 
tem, if a lock is not 
available, the request- 
ing task can still hold on 
to the processor because 
the task holding the lock 
is probably running on 
another processor and 
will soon release the 
lock. The requesting 
process can then get the 
lock and continue pro- 


CPU 4 
Database I/O server 


cessing without delay. | Multithreaded server 
This technique is called CPU 1 

a spin-lock because the 

process that is request- 

ing the locked resource 


“spins” its CPU by exe- 
cuting unneeded in- 
structions with the ex- 
pectation that the lock 
will be released in less 
time than it would take for the operating 
system to switch contextto another process. 

Another important technique employed 
by Progress uses I/O processes to off-load 
multithreaded server processes. When a 
multithreaded server process needs to per- 
form an I/O operation, such as a write of a 
database block for an active request, it is 
highly undesirable that the entire server 
process block on that write operation. In- 
stead, Progress spawns I/O processes to 
off-load the work to a different process, 
letting the multithreaded server continue 
working on a request or switch to the next 
request while the I/O is being performed. 
The most important of these I/O processes 
handles the database and recovery log. 
Only one I/O process services the recovery 
log because the I/O consists largely of se- 
quential writes, but the database requires 
many I/O processes because database I/O 
is more random in nature. The figure “I/O 
Operations on Multiple CPUs" shows how 
server processes and I/O processes can take 
direct advantage of an SMP machine by 
letting database requests and their result- 
ing I/O be processed in parallel. 

While off-loading I/O is 
important, even more im- 
portant is minimizing the 
number of I/O operations 
necessary. For example, if a 
record is updated in the buffer 
pool, that record need not ac- 
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CPUS 


Multithreaded server 
CPU 2 


When a multithreaded server process needs to perform ап 1/0 
operation such as a write of a database block, Progress spawns 1/0 
processes to off-load the work to a different process, letting the 
multithreaded server continue working on a request or switch to the 
next request while the 1/0 Is being performed. The figure shows how 
server processes and 1/0 processes can take direct advantage of an 
SMP machine by letting database requests and their resulting 1/0 be 
processed in parallel. 


tually be written to disk right away. By de- 
ferring the write, itis possible that the same 
record will be further updated so that when 
itis finally written to disk, multiple updates 
can be captured in a single I/O. 


The Case for HP-UX 

When choosing applications development 
tools, a database, and a deployment plat- 
form for sophisticated client/server appli- 
cations, keep in mind that the most de- 
manding applications can scale to handle 
hundreds of users if they are built upon prod- 
ucts like Progress and HP-UX. True SMP 
client/server applications can take full ad- 
vantage of the most powerful server hard- 
ware available today. HP-UX—with its sup- 
port of dynamic buffer caching, optimized 
I/O, SMP threading, fine-grained locking, 
automated software distribution, multiple 
volume management, and fail-over avail- 
ability—delivers the class of features re- 
quired for a large enterprise-wide applica- 
lions environment. Ш 


D. Britton Johnston is the manager of data- 
base development at Progress Software and 
has been working for the past 10 years on de- 
sign and development of relational database 
management systems. He has worked with 
Unix since 1981 and holds a B.S. in computer 
engineering from the University of Connecti- 
cut. You can reach him on the Internet at 
britt. johnston @ progress.com. 
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SPARCstation™ 20. 

This design win clearly 
shows the workst.tion world chip operates at a low 4.0W power 
three things: the Integral nature dissipation under typical operating 


of high-performance processing conditions, even at a clock 
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This same hyperSPARC technology, used by 
Sun to enhance the industry's most successful 
high-end workstation family, is also available as 
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hen Sun defected 
from a Berkeley- 
style toa System 
V-style Unix to 
create Solaris. users were not thrilled. 
Installation was hairy, an improperly 
tuned kernel scheduler hampered „ 
performance, SunOS compatibility ч | 
was lousy, and the new non-BSD file 
systems were "first generation." 
Version 2.4. released at the end 
of 1994, fixed these problems, 
vastly improving performance, re- 
liability, functionality, administration, 
and even bach ward compatibility. So- 
laris 2.4 (henceforth just Solaris) com- 
bines an advanced kernel with the tra- 
ditional strengths of SunOS 4.1.3, P 
producing a world-class Unix. With So- R 
laris, you get the following attributes: I 


Robust networking, including a full 
and fast TCP/IP protocol stack and lay- 
ered features such as RPCs (remote pro- 
cedure calls), the NFS (Network File 
System) distributed file system, and PPP, 
the serial-line network. The RPC system 
lets Solaris systems invoke procedures 
over the network by talking to other So- 
laris and RPC-supporting systems. So- 
laris's NFS, which runs on top of RPC, 
makes remote disks appear local. Ker- 
nel caching and the new CacheFS and 
AutoClient facilities minimize the tradi- 
tional NFS performance penalty. 

An advanced programming environment, with ANSI-compli- 
ant opumizing C and C++ compilers, and tools to track memory use 
and find memory leaks, profile execution, and debug multithreaded 
programs. (Most of this environment is unbundled, but the GNU 
tool set offers an alternative.) All programming environments can 
exploit the kernel’s support for dynamic library loading, which in 
turn benefits from a full demand-paged, protected, virtual memory 
system. 

Standards, standards, standards, which, by Sun’s definition, 
must be freely available and have multiple implementations 


Solaris 2.4 moves Sun 
closer to completing 
the transition from a 
Berkeley-style to a 
System V-style Unix 
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(excluding ' 

Win32, for instance). 

Solaris conforms to worldwide standards, 
including the following: 


e X/OPEN XPG3 portability—cross-plat- 
form portability of user interface, com- 
mands, and compilers 

eSVR4compliance—binary-compatible 
with System VR4 

e Posix 1003.1 — compatible API and ANSI C compiler 

s SVRR DKI/DDI—device-driver-compliant with System VR4 

e SVID Issue 3—source-compatible with System VR3 

e XI IR5—the X11 GUI standard 


Lots of applications, because while the 10,000 commercial ap- 
plications available for Solaris pale in comparison with the greater 
numbers available for Windows andthe Mac, Sun's Wabi emulator 
lets you run the top Windows applications on Solaris at reasonable 
speeds. Apple's MAE (Macintosh Application Environment) lets 
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you run most Macintosh programs as well. 

Superior usability, because Solaris runs 
as fast and reliably as the old SunOS and 
maintains binary and some source compat- 
ibility with SunOS as well (an estimated 98 
percent of SunOS programs run without re- 
compilation). Thanks to a dynamically 
linked kernel, you can add and change de- 
vice drivers on the fly and easily install bug- 
fixing patches. A package system also makes 
it easy to install, examine, and remove ap- 
plications. With MP support, you can now 
upgrade a system by adding processors 
rather than replacing the whole system. 
Desktop machines can have up to four 
processors, and servers can have as many 
as 64. New GUI administration tools sim- 
plify tasks such as adding and deleting users, 
configuring serial ports and modems, man- 
aging printers, and administering hosts. 

The Solaris GUI, OpenWindows, is a 
combination of X1 1R5 and the Adobe Post- 
script system. The advantage of X and Post- 
script is that applications can be run on re- 
mote systems and have their display shown 
along with local applications. 

Advanced kernel, featuring multithread- 
ing and multiprocessing. It provides real- 
time scheduling features, which will be a 
key to multimedia and teleconferencing. So- 
laris is also available on non-Sun hardware 
for the first time: An Intel version is now 
running, with a PowerPC version announced. 


Kernel Architecture 

At the heart of Solaris is a multithreading, 
multiprocessor kernel with soft real-time 
capabilities. The kernel structure is inter- 
esting becauseit is dynamically loading and 
sizing. 

Most operating-system kernels have some 
number of variables and data structures with 
fixed sizes. If the system hits one of these 
limits, you have to change the configura- 
tion file, rebuild and install a new kernel, 
and reboot the system. With Solaris, these 
data structures can grow and shrink as 
needed in a dynamic way. There are still 
some static structures, such as the maxi- 
mum number of users. But changing the sta- 
tic structures in Solaris is much easier than 
itis in BSD and earlier versions of SunOS. 
You just edit a configuration file and re- 
boot. 

Rather than being a monolith, the kernel 
divides into loadable modules (see the fig- 
ure "Solaris Kernel and Loadable Mod- 
ules"). The main module is about 1 MB, 
down from 2 MB for SunOS 4.1.3. The sys- 
tem saves on memory by loading modules 
only when needed. Some self-contained 
modules can unload if not used or to install 
anew version. Device drivers that conform 
to the DDI (Device Driver Interface))DKI 
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Evolution of Solaris 


S Microsystems was founded in 1982 
with the idea of selling a computer based 
on off-the-shelf parts and a powerful oper- 
ating system with available source code: 
Berkeley Unix. In spite of its success with 
this combination, by 1987 Sun decided to 
substantially change its operating system. 
There were three major reasons for the 
reengineering: to support multiple proces- 
sor systems (Berkeley Unix was single 
CPU), to become a player in the commercial 
arena by aligning itself with AT&T's Unix, 
and to defragment the industry by moving to 
the standard AT&T System V release 4 user 
and programming interfaces. This created 
a system with both System V and Berkeley 
features. The result was the Solaris 2 oper- 
ating system. Unfortunately, this combina- 
tion of the owner of Unix and an aggressive 
vendor of Unix hardware made Sun's com- 
petitors uneasy. These major Unix computer 
vendors, including DEC, IBM, and HP, 
formed the OSF (Open Software Founda- 
tion) consortium, and it supported the sep- 


standard, which specifies a standard inter- 
face and a structured implementation, can 
also be loaded or unloaded as needed. 


Built-In Caching 

The Solaris kernel maintains all memory as 
a cache. A VMS dynamically determines 
the amount of memory allocated for code 
pages and data pages. When system I/O load 
is high, the kernel devotes more memory 
for data buffering. When many programs 
are executing, memory pages are devoted to 
code. 

If main memory becomes filled, further 
memory requests are handled using swap 
space. À needed page located in swap space 
will be returned to main memory and an- 
other page moved to the swap space. The 
memory system uses the LRU (least-re- 
cently used) algorithm to swap pages (see the 
figure "Memory and Swap Space"). Unlike 
Berkeley-style Unixes, Solaris does not al- 
locate swap space when a program starts 
but only when its pages must be moved to 
secondary storage. 


Kernel Scheduler 

The kernel scheduler maintains three kinds 
of classes: real-time, kernel, and time-shar- 
ing. The real-time class exists only when 
created by the superuser, so in general, 
threads exist only in the kernel and time- 
sharing classes. The priorities of threads in 
the real-time and kernel classes don't change 
over time, but the priorities of threads in the 
time-sharing class do. 


arate OSF/1 operating system and DCE 
(Distributed Computing Environment) net- 
working system. 

Many users, and especially systems ad- 
ministrators, tested early versions of Solaris 
2. These versions were buggy, slow, lacking 
features, and required much relearning. 
Some users looked at primitive Solaris 2, 
shook their heads, and walked away. 

Others looked at Solaris 2 and saw new 
and useful features unavailable in previous 
Sun operating systems. The kernel is truly 
multithreaded and multiprocessing. It pro- 
vides real-time scheduling features, which 
will be key as multimedia and conferencing 
become commonplace. It is also available 
on non-Sun hardware for the first time: An 
Intel version is now running, with a PowerPC 
version announced. Solaris 2 also adheres to 
the System V API, or SVID (System V In- 
terface Definition). For once, a majority of 
the major Unix operating systems are pro- 
grammable with the same system calls and 
compilation-header files. 


If there is a runnable thread in the real- 
time class, no kernel or time-sharing class 
threads will run. Similarly, a runnable Кег- 
nel-class thread excludes any time-sharing 
class threads (on a uniprocessor machine). 
Of course, a hardware interrupt has absolute 
priority and preempts any running thread. 

The kernel scheduler is unique among 
Unix variants because it is table-driven. 
Every thread in the system has an associ- 
ated scheduling priority relative to its class. 
This value is a pointer into the scheduling 
table. Each row of the table defines the cur- 
rent priority of the thread, as well as the next 
priority of the thread after it runs. This next 
priority depends on how the thread ends its 
current use of the CPU. It will either vol- 
untarily leave the run queue or exceed its 
time slice. In the first case, the priority will 
likely increase and the quantum will de- 
crease, because the thread is performing 
ЏО. In the latter case, the job is likely to be 
CPU bound, so it will receive a lower pri- 
ority. À privileged user may load scheduler 
tables while the system is running. 

Unfortunately, in Solaris versions earlier 
than 2.4, the scheduler and its tables were 
improperly tuned. You couldn't change the 
fact that CPU-bound jobs were given pri- 
ority over [/O-bound jobs. That meant that 
if you tried to get the system's attention 
during a compile or other lengthy compu- 
tation, you had little success. For this reason, 
among others, Solaris earned a reputation 
as a poor performer. Solaris 2.4 has under- 
gone high-quality testing and performance 
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profiling, and the scheduler 
has been updated with an in- 
teractive scheduling class to 
give high priority to a user's 
current window and jobs cre- 
ated by shells. Solaris 2.4 now 
feels snappy compared with 
previous versions and the old 
BSD-based version. The So- 
laris 2 scheduler also supports 
a batch class for jobs, which 
should run only when the CPU 
is otherwise free. 


Soft Real-Time 

The scheduler also supports 
soft real-time events, useful 
for applications such as multi- 
media and teleconferencing. 
The most accurate real-time 
scheduling is known as hard 
real-time. Hard real-time 
schedulers guarantee that all 
operational delays are 
bounded, including I/O. Un- 
fortunately, hard real-time 
scheduling is a luxury that a 
general-purpose, multiuser 
operating system cannot af- 
ford. How is the system to 
know, for example, when a 
disk read request will complete? 

Soft real-time scheduling guarantees that 
real-time threads are given priority over 
other threads for the entire time they exe- 
cute. To understand the difficulty of soft 
real-time scheduling, think about how a gen- 
eral-purpose operating system works. Re- 
sources are locked while the kernel uses 
them on behalf of a thread. Other threads 
waiting for the resource must wait for the 
lock to be relinquished. If the waiting thread 
is real-time, the lower-priority thread causes 
a higher-priority thread to wait. In this case, 
called priority inversion, other threads that 
aren't waiting for a lock on that resource 
may also run before the real-time thread can 
gain the lock and proceed. 

To solve this problem, the kernel must 
be preemptible, either by means of prc- 
emption points or entirely. Entirely pre- 
emptible kernels (such as Solaris) always 
protect resources so that a thread may be 
stopped at any point and another started 
without destroying crucial data. Solaris can 
preempt a thread in 2 milliseconds. By con- 
trast, SunOS 4.1.3 context switches every 
100 ms. If a thread has a lock when a real- 
time thread needs it, Solaris uses priority-in- 
heritance protocol. This protocol gives the 
thread that holds the lock the same priority 
as the waiting thread, until the lock is relin- 
quished. A low-priority thread that holds a 
lock receives a priority boost so it can grab 
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the CPU and finish its use of the resource. 
The priority of that thread then reverts to its 
normal level, and it gets preempted by the 
real-time thread, which then proceeds to 
lock and use the resource. In this manner, a 
real-time thread moves toward its comple- 
tion, temporarily loaning its priority to every 
thread that holds a lock it needs. 


Lightweight Processes and Threads 

The kernel supports two kinds of threads: 
LWPs (lightweight processes) and user- 
level threads. LWPs are scheduled by the 
kernel and, therefore, consume kernel re- 
sources. They are the interface between 
user space and the kernel. For a process 
to execute, it must have at least one LWP. 
Programs create and schedule user-level 
threads via library calls, not system calls. 
These threads are, therefore, independent 
of the kernel and inexpensive. Many user- 
level threads can be multiplexed on one 
LWP (see the figure "Relationship Be- 
tween Threads and Lightweight Process- 
es"). If that LWP is blocked (i.e., waiting 
for I/O), all the other user-level threads 
that use it are also blocked. A process with 
multiple LWPs will run unless all of them 
are blocked. 

Within the kernel are kernel threads, 
which execute kernel tasks for LWPs. For 
instance, the NFS is now multithreaded, so 
many requests for file information and data 
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| can be processed concurrently 
with much less overhead than 
| before. Unfortunately, the 
thread interfaces do not yet 
| conform to the Posix 1003.4a 

(^Pthread") standard, but they 
are similar and should comply 
| before long. 


| FileSystems 

| Solaris includes several types 
| of non-BSD file systems to in- 
“| crease performance and im- 
T} prove ease of use. For perfor- 
mance, there are three new file 
system types: CacheFS, Auto- 
Client, and TmpFS. 

| The CacheFS caching file 
| system allows a local disk to 
be used as an operating-sys- 
tem-managed cache of either 
| remote NFS disk or CD-ROM 
| filesystems. The cache size is 
determined by the system ad- 
7 ministrator, and Solaris uses 
| the LRU block replacement 
| algorithm. When the cache is 
| full and a new block is to be 
added, LRU removes the 
block that has been unused for 
the longest time. 

CacheFS is best used on read-only file 
systems. Performance may decrease if 
caching is used for file systems that are writ- 
ten frequently, because CacheFS uses write- 
through caching. Writes are then transferred 
over the network directly to the server. An 
additional performance penalty is incurred 
because the local cache version of the file is 
invalidated, meaning that it must be retrieved 
from the server the next time it is read. The 
new version of the block then gets rewritten 
into the cache. continued 
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Because of асаа CacheFS 
cannot cache the kernel or other operat- 
ing-system components. The forthcoming 
AutoClient facility lets the entire operating 
system be cached on local disk. With Auto- 
Client and CacheFS, an entire local disk 
can be used as cache. Not only does system 
performance increase, but operating-sys- 
tem upgrades become a trivial matter: The 
local caches of all the workstations can be 
invalidated. These systems will then trans- 
fer the operating system and files, on de- 
mand, to fill the disk. This is an advance 
over static file inclusion, in which the sys- 
tems administrator must guess which files 
are going to be accessed by a user. He or 
she then copies these files onto the local 
disk while the system is inaccessible to 
normal use. 

AutoClient will improve performance, 
decrease server and network loading, allow 
operating systems and data to be central- 
ized, and allow replacement of failing disks 
with rapid return to previous functionality. 
CacheFS acts in some ways like the An- 
drew File System but without the advanced 
write-update policies and the resulting large 
code size and performance hit. Andrew lacks 
the AutoClient capability torun with no op- 
erating system preloaded. 

There are three other file system types 
that improve system usability: 


The TmpFS temporary file system is much 
like a DOS RAM disk. It uses main mem- 
ory to contain a file system. This file sys- 
tem is destroyed on reboot. Unlike RAM 
disks, TmpFS can be paged out to swap 
space and increase free main memory. 
The size ofa TmpFS file system is, there- 
fore, dictated by the amount of swap space, 
not by main memory. 
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Inexpensive . LWPs are the interface _ 
` between user space and the kernel. 2 
ı LWPs can have several associate user- ` 
level threads, and a process can have 
. Several LWPs. To block a process, all 
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The Proc file system has no backing store. 


Rather, it is an interface to the kernel. Each 
running process has an entry in the /proc 
file system. The memory image of the pro- 
cess is the contents of the file in /proc. Any 
process that seeks to ascertain the system's 
status can use /proc rather than querying the 
kernel. In fact, before ProcFS, programs 
that displayed a list of running processes 
needed to read through the kernel's mem- 
ory, trving to locate the appropriate infor- 
mation. With /proc, such processes simply 
need to look at each file in /proc, open 
them, and read from system-defined sta- 
tus locations. Users may simply list the 
contents of /proc to determine the number 
of processes and their sizes. 


The Volume file system alleviates one of 
the long-standing inconveniences of Unix. 
Normally, to access a mountable media 
such as a CD-ROM or floppy disk, a priv- 
ileged user needs to issue a mount com- 
mand to specify the device and the location 
in the directory tree to attach it to. The vol- 
ume manager monitors specified devices 
and performs the mount automatically. 
Ejecting the media causes it to automati- 
cally unmount. Also, security precautions 
are taken to be sure no privileged programs 
or devices are given access to the system. 
With proper configuration, the volume 
manager сап even detect that an audio CD 
has just been inserted and automatically 
invoke CD-playing software. Unfortu- 
nately, there are still some inconveniences: 
Because the floppy drive lacks media de- 
tection, you have to run the vol check 
command to make the disk accessible. 


Server versions of the operating system 


also include the Online Disk Suite disk man- 


agement software, which provides disk mir- 
roring, striping, and concatenation for reli- 
able, fast, multigigabyte disk partitions. 
Disk Suite also adds a logging facility to the 
normal Unix File System. Logging tracks 
disk changes by writing the changes to alog 
rather than directly to the appropriate di- 
rectory and data blocks. This speeds disk 
writes by avoiding most of the normally re- 
quired disk head seeks. Logging also avoids 
the need to check file system consistency 
after a crash, speeding system reboots. 


Distributed Information Systems 
Solaris supports distributed computing and, 
therefore, requires a method of storing and 
retrieving distributed information to de- 
scribe the systems and users. The distrib- 
uted information system contains computer 
host names and associated numbers and user 
information that allow access to all machines 
in the installation. The database stores user 
passwords and privilege information as well 
as information on groupings of systems. 
Sun has developed two distributed data- 
bases: NIS (Network Information Service) 
and NIS+. NIS was standard before Solaris 
2, and NIS+ is a new and different version 
of NIS. Maintenance of distributed data is 
possible without these systems but requires 
the manual propagation of equivalent in- 
formation throughout the installation, a pro- 
cess that can become cumbersome in large 
environments. Other problems arise when 
using static files—consider a user trying to 
change a password: When and where does 
it get changed? 


NIS 

The NIS system converts static files on the 
master system into standard Unix database 
files. The NIS server reads these databases 
and stores them in memory. Clients can then 
contact this server via the RPC system to 
request information. Occasionally, they send 
information (e.g., a user's new password). 
The server then saves this information in 
the database and in the static file. “Slave” 
servers containing duplicate information 
provide fault tolerance. Clients broadcast a 
request when they boot, asking forany NIS 
server to respond. The client uses the first 
server (master or slave) that responds, un- 
til it receives no answer due to network par- 
titioning, acrash, oran NIS failure. Should 
contact be lost, the client rebroadcasts its 
request for a new server after a specified 
time-out period elapses. 

The NIS system had problems, includ- 
ing security, propagation of information, 
limited information retrieval, and manage- 
ment issues. Security issues included the 
ability of any user who gained privileges on 
a workstation to become any other user and 
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access the server as that user, no password 
required. Storing each type of information 
in separate data files (e.g., host information 
and user information) resulted in problems 
propagating the information. When a mas- 
ter server updated its slaves (usually once per 
day), each of these files, if changed, was 
sent over the network. In environments with 
hundreds of hosts and thousands of users, 
this update could take quite a while. Be- 
tween updates, slave servers contained out- 
of-date information. Also, predefined op- 
erations limited information retrieval. For 
instance, only the user’s log-in name and 
number were indexed, making database 
searching by full user name impossible. 

NIS was not a true database. It did not 
support atomic operations, undo of changes, 
or logging of operations. Finally, there was 
no easy way to manage it. To change data in 
the database, the static file had to be modi- 
fied, reconverted into a database, and loaded 
into the server. 


NIS+ 

To fix these limitations, an entirely new 
system was designed and implemented: 
NIS+. It includes many distributed data- 
base features, including change logging, 
atomic transaction, undo and redo for er- 
ror recovery, load balancing, security, and 
management tools. In NIS+, when changes 
are made on the master server (via GUI or 
command-line interfaces), they are logged 
and subsequently propagated to each slave 
server in intervals. Only when the data- 
base is initially created does it get trans- 
ferred in its entirety. 

Security in a distributed environment is 
tricky. NIS+ protects information and as- 
certains authenticity of requesters by using 
a form of public-key (Diffie-Helman) plus 
DES encryption. NIS+ authenticates hosts 
and users using a complex exchange of keys. 
Some users (generally, the system admin- 
istrators) have extra privileges, and NIS+ 
(rusts them to change the data in its data- 
bases. Access is granted only after the user 
is authenticated via encrypted password. 

The NIS- data files are similar to SQL 
databases, with the data separated into rows 
and columns. The values in each row and 
column identify granted permissions. For 
instance, users will have rights to the row 
containing their data, letting their password 
be changed. Queries can be made on the 
contents of any row or column (permissions 
allowing, of course). 

Fully distributed, secure databases are 
complex to implement and use. Outside of 
Sun, there has been significant resistance 
to conversion to NIS+. There are tales of 
administrators invalidating the master 
server's key and having to reinstall the en- 
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tire operating system on the server to regain 
access to it. Another hindrance to the use of 
NIS+ is that no other vendors support it. 
Many vendors, including IBM, HP, Digi- 
tal, and SGI, have implemented NIS and 
are now able to share information with Sun 
systems. In fact, many Sun sites are still us- 
ing NIS with Solaris 2 by running it in bi- 
nary-compatibility mode. However, NIS+ 
will be at the heart of Sun's attempt to sim- 
plify system administration. Also, many 
other vendors agreed to support ONC+ 
(Open Network Computing—Sun’s pack- 
age that includes RPC, NFS, and NIS+) 
when Sun agreed to support the OSF DCE 
(Distributed Computing Environment), 
which includes the DFS (distributed file 
system). This should lead to interoperabil- 
ity of NIS+ among multiple vendors. 


Summary 

Sun's decision to convert from the popular, 
industry-leading SunOS to Solaris upset 
many loyal customers. The switch to an 
operating system that could support multi- 
processing and commercial use and is Sys- 
tem V—compatible has become more palat- 
able with the release of version 2.4. With 
the battleground now moving from APIs 
and systems programming functionality to 
support for objects, Solaris puts Sun in a 


good competitive position. With its fine- 
grain, high-performance threading and real- 
time control, network readiness, and scala- 
bility, Solaris is ready to support distributed 
objects and their requisite naming and se- 
curity systems. 

Sun's openness and standards adherance 
allow its systems to be used in large enter- 
prises with tens of thousands of scalable 
systems interoperating via networks in- 
stalled worldwide. Sun hopes that by mak- 
ing Solaris available on multiple hardware 
platforms, it can provide competition to the 
Microsoft juggernaut. Only time will tell if 
Solaris is superior enough to do so. B 
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Sun publishes the entire Solaris documentation set, in a 


searchable form of Postscript, on the Answerbook CD-ROM. 


A Sun Software Support contract provides technical 
support beyond the warranty period, as well as “SunSolve 


CDs," released multiple times a year and containing bug fix- 
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Another pertinent book, describing the use of NFS and 
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There is a Solaris 2 FAQ (Frequently-Asked-Questions) doc- 


ument maintained on the Internet by Casper Dik. It’s avail- 
able via anonymous ftp as rtím.miLedu-/pub/usenet-by- 
group/comp.answers/Solaris2/FAQ. 

Another FAQ of interest is a collection of wisdom from 
the Sun Managers Mailing List. It is maintained by John Di- 


Marco as ra.mes.anl.gov-/sun-mangers/faq. An application- 


porting FAQ is named rtfm.miLedu:/pub/usenet-hy 
group/comp.answers/Solaris2/porting-FAQ. 

O'Reilly has a WWW (World Wide Web) home page on 
the Internet available via Mosaic or NetScape as 
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NIS, is by Hal Stern: Managing NFS and NIS, O'Reilly and As- 
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order@ora.com and ask for their catalog. 
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State of the Art 


ev. hey! Let's be careful out 
there," cautioned Sergeant 
Phil Esterhaus after the daily 
squad room briefings on Hill 
Street Blues. We should remind ourselves 
of this when we turn on our computers. 

As we computerize more functions, we 
must consider what’s at risk, where the 
threats are coming from, and how to pre- 
vent them. We nced to protect the confi- 
dentiality of information that’s private, 
proprietary, and critical to our organiza- 
tions’ operation». To make good decisions 
on important matters—decisions whose 
consequences might be financial or matters 
of life and death—we must know that the 
data on which we base them is accurate. 


Worry, Worry, Worry 

We need to worry about numerous issues, 

including the following: 

* Unauthorized persons accessing our data 
and our systems. 


* Authorized persons causing damage, 
whether inad: ertently or maliciously. 


* Backups and storage. 
* Virus attacks. 


• Data transmissions being intercepted or 
eavesdropped. 


e Security of financial resources and busi- 
ness transactions over the network. 


With so much il risk, we must protect our 
data and networks with stronger mecha- 
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nisms than mere passwords. 

We addressed many of the security 
problems and solutions in "Distributed and 
Secure" (June 1994 BYTE). But as the 
volume of Internet use increases dramati- 
cally and as we connect our organizations’ 
networks to thousands of other computer 
networks, serious security issues arise. 

The firewall—a gateway through which 
all connections are made—offers a secure 
solution against intruders getting into and 
employees sending out information they 
shouldn't. Last October, Internet firewall 
was the buzzword of the day at the Na- 
tional Computer Security Conference co- 
sponsored by the National Security 
Agency and the National Institute of Stan- 
dards and Technology. You could ap- 
proach a group of security professionals 
and say the magic phrase, and everyone 
would stop to hear more. Not everyone 
knew what a firewall was, but almost all 
believed they needed one. 


Firewall Questions, with Answers 

In this issue, we take a long, hard look at 
this hottest of security issues confronting to- 
day's information technologists. In “Build 
a Firewall,” John Bryan examines the ins 
and outs of creating and installing firewalls. 
He looks at the architectural approaches 
for building a firewall, how they work, 
what problems they can cause, what factors 
to think about when planning a firewall 
implementation, and how much protection 


As we venture into 
cyberspace, we need to make 
sure we’re not leaving our 
own networks open to 
big-time trouble 


you can expect from one. 

In his companion piece, “Firewalls for 
Sale,” Bryan looks at several types of com- 
mercial firewall products to show how they 
work, what the differences are between the 
various methods, and what you should con- 
sider when choosing protection for your 
networks. We also review one of the earli- 
est-to-market firewall products, FireWall- 
1 from CheckPoint Software Technolo- 
gies, on page 171. 

The risks of working and doing business 
in cyberspace are present because there's 
also a tremendous potential for reward. As 
long as we keep our eyes open, assess the 
risks realistically, and take intelligent 
precautions, we can navigate cyberspace 
knowing that our own networks are safe 
from unwanted intrusion. W 

—Russell Kay, Technical Editor 


Build a Firewall Firewalls for Sale 
How to insulate your Five commercial firewall 
network against outside products and how 
intrusion 91 


they work................ © © 
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EPA POLLUTION PREVENTER 


This symbol identifies energy-efficient 
computers that save you money and reduce 
air pollution by "powering down" when not in use. 


Over 2000 computers, monitors and 
printers have earned the right to bear the 
Environmental Protection Agency's Energy 
Star" logo. These computers are so smart, 
they go to sleep when not in use and wake 
up with a simple touch of the keyboard or 
mouse. Energy Sta?" Computers don't cost 


any extra, will save money on your energy 
bill, and prevent pollution from electricity 
generation. Be part of the solution and 
look for this logo when you make your 
next computer purchase. To receive a list 
of available products call the Energy Star?" 
Hotline at 202 775-6650. 
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Buy It And Save. 


DUILD A FIREWALL 


Is your Internet connection putting your networks at risk? Establish a firewall and sleep easier. 


JOHN BR' YAN 
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he Internet is on fire. But as traffic 

increases dramatically, so, too, do the 
risks that your company’s data may be 
sabotaged or stolen. Network firewalls 
have become a hot topic. 

Relatively new creations in the com- 
puting world, Internet firewalls have their 
roots in control mechanisms and security 
measures that have long been standard 
practice in the mainframe community. But 
today's networked world has grown from 
the bottom up, with millions of new con- 
nections originating from personal com- 
puters and small networks. It's no longer 
possible to know who or what is on the 
other end of a network connection unless 
we take extraordinary measures. 


What's in a Name? 

A firewall is a barrier placed between your 
network and the outside world to prevent 
unwanted and potentially damaging intru- 
sion of your network. Just as no physical 
fire wall is perfect protection against a fire, 
no digital firewall can make a network 100 
percent secure against outside intrusion. 
But they can come remarkably close. 

An important caveat to remember: Fire- 
walls won't work, no matter how they are 
designed or implemented, without a clear 
security policy (see the text box "Network 
Security Starts with Workable Policy" on 
page 93). lf a firewall is established for 
the wrong reasons, that can cause you 
problems, too. 


Firewall Architectures 

You can build firewalls in several ways, 
using a variety of mechanisms. The fol- 
lowing examples are the most common: 


* Router-based filters 
* Host computer gateways, or bastions 
* A separate, isolation network 


The cost of a firewall can range from a 
$100,000 turnkey hardware/software 
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State Ши Build a Firewall 


system, installed and maintained by an 
outside vendor, to “no-cost” software avail- 
able on the Internet from various suppliers 
and users groups. (Of course, creating your 
own firewall, even starting with free soft- 
ware, still requires a significant invest- 


ment in time and people, which can 
quickly dwarf the cost of a ready-made 
solution.) One firewall-product vendor 
suggests that implementing a comprehen- 
sive firewall from scratch could require 
several worker-months, the equivalent of 


perhaps $30,000 in salary and benefits. 
Rolling your own system carries with it 
other potential problems, particularly in 
maintenance and administration. You don't 
want a system that requires constant tweak- 
ing and expensive revisions. 


Safe Network Services: FTP, DNS, and ХП 


О ne of the elements that binds the 
Internet together is a set of Unix- 
based programs—protocols, really—that 
let you access files and locate and use 
resources at remote sites. These ser- 
vices—FTP, DNS (Domain Name Sys- 
tem), and X11 (the dominant windowing 
protocol for the Unix community)—are 
just now being augmented by the more 
automated operations of WWW ( World 
Wide Web) browsers, such as NCSA 
(National Center for Supercomputing 
Applications) Mosaic and Netscape, but 
they pose serious security problems. Any 
organization considering implementing 
a firewall must be aware of how to make 
these services available yet secure. 


FTP 

After E-mail, FTP is probably the most- 
used service on the Internet today, letting 
millions of users download files and en- 
abling organizations to make easily 
available a variety of documents, soft- 
ware, and graphics images. 

But using FTP presents various secu- 
rity headaches. For starters, FTP isn't a 
single program; it's a protocol that's 
been implemented numerous times, and 
some of those implementations and FTP 
daemons are buggy. Another problem 
is that an FTP daemon normally runs 
with root privileges and doesn't relin- 
quish this status. This means that if an in- 
truder manages to get into your system 
by exploiting a hole in your FTP imple- 
mentation, he or she can get straight to 
the heart of your system with maximum 
privileges. It was a known security hole 
in sendmail, another privileged program, 
that enabled Robert Morris's Internet 
worm of 1988 to propagate so widely. 

So how do you get a secure FTP con- 
nection through a firewall? One way is to 
pass FTP requests to a proxy server—a 
restricted, cut-down version of FTP 
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that's known to be secure and that won't 
permit anything you don't want. A sec- 
ond approach is 

to modify the 


ternet connection may require that you 
reconfigure the internal networks and do- 

——- mains. However, 
| there are work- 


FTP software so С and Pirate Jr mee. | >) arounds. One se- 


that it will talk to ` Private DNS 
only a restricted | ` š 
range of ports, 
for which fire- | =R 
wall filtering or | 5 
screening rules j ` 
are in place. 

Yet another 
approach is to 
use the раѕу 
option, if it's 
available, to in- 
dicate that the re- 
mote FTP server 
should permit the 
client to initiate 
connections: 
This will work, 


| curity system de- 
r- | veloper suggests 
i an approach that 
ИО works by re- 
| directing DNS 

— | clients so that 

| they talk to a 
| DNS server that 
| is on a different 
machine. First, 
on the outer side 
of your firewall 
| host, yousetupa 
DNS server that 
the outside world 
can talk to. To 
m | ien, а 
| your domains 


however, only | ME user makes 1 a DNS request, it goes to the А уе look like, al- 
when the remote - private DNS : seiver, which retums the proper name, _ though, in fact, 


FTP server sup- EE the private. server’ doesn't know that name, Ec ce T they are seeing a 
ports that opera- | passen Hes to the public EE oa ji | restricted set of 
tion. Finally, itis | requests 0 | names . (and 
possible to build “tothe public server alone, ишш a ` aliases) thai tells 


client versions of Medus siet | 
FTP that are — 
linked against a SOCKS library (a 
generic proxy implementation). ` 


DNS 
DNS is vital to the correct operation of 
your internal mail and other functions— 
it's the telephone book that lets you 
know who's who and where in your net- 
work. But its structured database con- 
tains important and often sensitive in- 
formation about your system that you 
don't want to make available to the out- 
side world. Many organizations don't 
want to make their host names public. 
For some of you, establishing an In- 


_ | them only what 
— you want them to 
know. We'll call this the public server. 
Next, you set up another DNS server 
on an internal machine. This server is 
in fact the real thing, and it contains in- 
formation about your hosts. You make 
sure that this server forwards any queries 
it can’t resolve to the public server. 
Finally, you set up your. DNS 
clients—including any clients on the ma- 
chine that hosts the public server—and 
use the internal server. This is the key. 
In practice, an internal client makes 
a request and gets an answer from 
the internal server or—asking about an 
external host—the Internet but relayed 


Filtering Routers 

Perhaps the simplest approach to creat- 
ing a firewall involves using a program- 
mable router— the type of device normally 
used to create : permanent, Internet con- 
nection to the outside world (often via a 


through the public DNS server. Exter- 
nal requests, however, are handled 
completely bs the public server with 
its restricted inlormation (see the figure 
“Public and Private DNS Servers"). 
While this technique can work well, 
it may not be the final answer. Hiding 
names in the DNS doesn't stop host 
names from "leaking" out in mail head- 
ers, signature files, or news articles. 
But this can be an effective way for an 
organization to quickly set up a re- 
stricted DNS gateway without having to 
conduct any significant internal reor- 
ganization or reconfiguration. 


X11 
X11, the predominant windowing pro- 
tocol for Unix. assumes that the user's 
terminal is a server. While this philos- 
ophy enables many benefits, it also puts 
the system at risk. Applications con- 
nected to an X 11 server have the power 
to seriously compromise security. 
Spoofing— making your computer 
masquerade as a different machine or 
Originating IP address, one that the re- 
ceiving system trusts—is a problem 
that still hasn't! gone away. In January, 
CERT (Computer Emergency Re- 
sponse Team) reported a new rash of 
IP spoofing incidents in which security 
software was stolen from the University 
of California’. San Diego Supercom- 
puter Center. According to CERT, 
some routers can be programmed to 
defeat such attacks, but others cannot. 
Even though these аге not X11- 
specific, they illustrate the dangers of 
spoofing. Remote systems that can 
gain or spoof access to a workstation's 
X11 display can monitor keystrokes 
that a user enters, download screen 
dumps that contain sensitive data, gen- 
erate commands that appear to origi- 
nate at the ke» board, and so on. Be- 
cause of these problems, most firewalls 
block all X11 traffic unless they have 
a specially written application proxy 
to handle it. 
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commercial Internet pro- 
vider). Routers work by con- 
trolling traffic at the IP level, 
selectively passing or block- 
ing data packets based on 
source/destination address or 
port information in the pack- 
et's header. 

At the very least, you can 
use your router as a packet fil- 
ter. This approach is proba- 
bly the most common inter- 
network security mechanism 
used today. While reasonably 
good firewalls can be created 
with routers alone, it may 
prove difficult to program the 
router to exclude everything 
that you want kept out. Un- 
fortunately, most routers 
come configured with a min- 
imum of built-in protection, 
and many organizations sim- 
ply install them this way. 

The problem with the 
router-based approach stems 
from the variety of different 
protocols that are used on the 
Internet. At least three major 
network services are not han- 
dled well by packet filters— 
FTP, DNS (Domain Name 
System), and X11 all present 
special problems for the fire- 
wall implementor (see the text 
box “Safe Network Services: 
FTP, DNS, and X11”). 


Host-Based Firewalls 

An alternative approach to 
firewall construction is to use 
a computer rather than a 
router. This offers many more 
capabilities, including the 
ability to log all the activity 
over the gateway. Indeed, 
when you think of a network 
firewall, you probably think 
first of a separate, highly se- 
cured computer system stand- 
ing guard over your networks. 
This sentry system, some- 


Network Security Starts 
with Workable Policy 


If you don’t know where you’re heading, it doesn’t 
matter which direction you go. Similarly, no security 
measures will be effective unless you know what you 
want to protect. All computer security rests on the 
bedrock of a carefully drawn security policy that de- 
lineates what data and systems to protect, what levels 
of protection are appropriate, and what hardware and 
software you’ll need to do it. 

Policy sounds as if it’s a high-level concept that 
doesn’t have much to do with day-to-day operations 
and the nitty-gritty of firewall implementation de- 
tails. But this is wrong and, what's worse, wrong- 
headed. Because any firewall system, no matter how 
it is built, can only implement specific decisions that 
have been made by the organization—as matters of 
policy. 

BBN Internet Services (Cambridge, MA) identifies 
the "four P’s” of Internet security: 


* Paranoid—No Internet connection. Everything is 
forbidden, even perhaps what should be allowed, 


* Prudent—Everything is forbidden except what is 
explicitly allowed, 

* Permissive—The logical opposite of prudent. Every- 
thing is allowed except what is explicitly forbidden. 

s Promiscuous— Everything is allowed, including 
those things that ought to be forbidden. 

If your organization is like most, you'll find a 
comfortable spot somewhere in the prudent-to-per- 
missive range and design your security accordingly. 
You need to determine what will and will not be per- 
mitted. Until your organization makes this fundamen- 
tal decision, it has no workable basis for determining 
its security needs. The determination process, though, 
is far from simple and may well vary from depart- 
ment to department within a large organization. The 
fact is, security is one of those concerns that never 
really goes away. And in an age of connectivity and 
internetworking, security is more important than ever 
(see the text box "Top Security Threats" on page 94). 

Finally, as conditions change, you must be ready to 
change or revise your policies. Creating your own 
“Ten Commandments" and engraving them in stone 
won’t work in today’s world. 


times called a bastion host, is a critical de- 
fense point that must be carefully designed, 
tightly controlled, and audited regularly. 
While a router-based firewall monitors 
data packets at the IP level, hosts exert 
their control at an application level, where 
traffic can be examined more thoroughly. 
However, you can’t use just any applica- 
tions; you need to know that the applica- 


tion software (and even the operating sys- 
tem) you run on this system may have its 
own gaping security holes. 

To get around these problems and deal 
with potentially buggy protocols, host- 
based firewalls must use specialized soft- 
ware applications gateways and service 
proxies. These are, in essence, stripped- 
down versions of the original programs. 

continued 
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For instance, the standard versions of the 
Unix sendmail utility have perhaps 20,000 
lines of code. A proxy version, such as 
Trusted Information Systems' (Glenwood, 
MD) smap (sendmail application proxy), 
contains only about 700 lines, because it 
doesn't include all the functionality of the 
standard version. It passes along mail mes- 
sages only after verifying that they fit with- 
in the programmed restrictions. However, 


In a typical host-based firewall, 
all Internet connections are 
handled through a single host 
versions of such software as 
FTP, Telnet, Gopher, and other 


common programs. These. 
proxies are written With = 
deliberately limited capabilities 
so that access can be better 
controlled and the firewall — 


the cut-down nature of a proxy means that 
you can use it only with the application 
it's designed to serve (see the figure "Prox- 
ies and Host-Based Firewalls"). 


Isolation Networks 

Another way to establish a firewall is sim- 
ilar to the host-based systems just de- 
scribed. Instead of interposing a host com- 
puter, you create another network, an 


isolated subnetwork that sits between the 
external and internal networks. 

Typically, this network is configured so 
that both the Internet and the private net- 
work can access it, but traffic across the 
isolation network is blocked. Some isola- 
tion networks may contain only a single 
node configured as a bastion host that will 
support interactive sessions or application- 
level gateways. One advantage of isola- 
tion networks is that they can also simplify 
the establishment and enforcement of new 
Internet addresses, especially for large pri- 
vate networks that may otherwise face the 
prospect of having to undergo significant 
reconfiguration. 


Roll Your Own or Hire a Mercenary? 

If you choose not to buy a turnkey sys- 
tem, what other options do you have? You 
could certainly create your own if you have 
the expertise and required staff time. One 
valuable resource you should be aware of 
is the TIS Firewall Toolkit, created by 


TOP SECURITY THREATS - 


A revealing look at what problems information security managers consider important—and what they're not doing about them 


Half or more of those companies running 
mission-critical systems on LANs believe 
their security is unsatisfactory. That's one of 
the troubling conclusions contained in a 
1994 year-end report by the auditing and 
management consulting firm of Ernst & 
Young. It surveyed 1271 information secu- 
rity managers to assess the current state of 
security practice. 

The biggest problems cited are lack of 
resources—human (59 percent) and bud- 
get (55 percent). The biggest concems are 
for network security and unauthorized ex- 
ternal access (85 percent and 83 percent, 
respectively). In response to a different ques- 
tion, 93 percent expressed concem about 
the unavailability of network service, fol- 
lowed by fear of interference with opera- 
tions, and loss of message confidentiality or 
integrity. A full 83 percent were also con- 
cemed about their inability to identify net- 
work users. Over half the organizatioris re- 
ported actual losses or interruptions in the 
past two years. 

Connectivity shows up as a significant 


fact of life. For organizations that have over 
2500 employees, 55 percent say their net- 
works are accessed by customers, 46 per- 
cent by suppliers, and 33 percent by both. 
Some 45 percent use the Intemet or other 
public data networks and 88 percent use 
E-mail. And even internally, most LANs and 
departmental minis are connected to a cen- 
tral computing resource. 

According to the Emst & Young study, the 
bigger the systern, the safer it's considered 
to be. Only 4 percent of MVS mainframe 
users believed software security was in- 
adequate. For Unix machines, the figure 
rose to 22 percent. LANs were in the 14 
percent to 19 percent range, with NetWare 
at the top. 

Desktop machines were considered the 
least secure, with MS-DOS and Macintosh 
computers reported as 57 percent and 47 
percent, respectively. Interestingly, Windows 
(including Windows NT) did better, at 37 
percent, and 0S/2 systems were down at 
27 percent, almost on a par with the Unix 
boxes. 


The Concern and the Reality 

OK, so that’s what security managers say 
they worry about. But what are they doing 
about it? Here’s a rundown of the extent to 
which they're using control measures: 


e Antivirus software—91 percent 
e Dial-back or secure modems—54 percent 
e Firewalls—45 percent 
e File encryption—36 percent 
* PC hardware security devices— 
33 percent 
e Telecommunications encryption— 
22 percent 
e Message authentication coding— 
17 percent 


The actual use of security has not kept 
pace with the change in computing, espe- 
cially the switch to interconnected networks. 
Let's face it, most of these controls have 
been around for a while; their use and im- 
portance are well understood, and the tech- 
nology has been well developed. It doesn't 
take a rocket scientist to put them in place. 
We wonder what they're waiting for. 

— Russell Kay, Technical Editor 
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STATISTICA” (ior Windows) Ш A complete data analysis system | Musee P CES 
with thousands of on-screen customizable, presentation-quality graphs | $99» 
fully integrated with all procedures Bl Comprehensive Windows™ sup- |") |= — — — 
port, OLE (client and server), DDE, customizable Ано Task toolbars, ` `” 

pop-up menus Bl Multiple data-, results-, and graph-windows with |. JE 
data-graph links W The largest selection of statistics and graphs in а Te 
single system; comprehensive implementations of: Exploratory tech- | 
niques with advanced hrushing; multi-way tables with banners (presen- |) 
tation-quality reports); nonparametrics; distribution fitting; multiple 
regression; general nonlinear estimation; stepwise logit/probit; general | 
ANCOVA/MANCOVA; stepwise discriminant analysis; log-linear analysis; | ' 
confirmatory/explorztory factor analysis; cluster analysis; multidimen- - "f 
sional scaling; canonical correlation; item analysis/reliability; survival” $ 
analysis; a large selection of time series modeling/forecasting tech- | ff 
niques; structural equation modeling with Monte Carlo simulations; | f 
and much more @ on-line Electronic Manual with comprehensive КО; 
introductions to each procedure and examples Bl Hypertext-based ) _ 
Stats Advisor exper! system Bl Workbooks with multiple AutoOpen 
documents (e.g., graphs, reports) Bl Extensive data management facili- | imm ' 
ties (fast spreadsheet of unlimited capacity with long formulas, Drag- | SESS lacs 
and-Drop, AutoFill. Auto-Recalculate, split-screen/variable-speed f > S RE 
scrolling, advanced Clipboard support, DDE links, hot links to graphs, 4 H LJ 
relational merge, dara verification/cleaning) & Powerful STATISTICA ` ` 
BASIC language with matrix operations, full graphics support, andl ` 
interface to external programs (DLLs) W Batch command language c ONE 2 
and macros, flexible "turn-key" and automation options, customized Mi еу: C — 
procedures can be added to floating Auto Task toolbars Œ All output ` =, 
displayed in Scrollsheets* (dynamic, customizable, presentation-quality | f | 
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tables with instant 2D. 3D, and multiple graphs) or word processor- [^un--2-7171, od il 
style report editor (of unlimited capacity) that combines text and ° Юа - 1 1 
graphs 98 Extremeh large analysis designs (e.g., correlation matrices .J ТИТИ » 


up to 32,000х32,000. unlimited ANOVA designs) Bl Megafile Manager ; 
with up to 32,000 variables (8 Mb) per record lB Unlimited size of; iE 
files; extended (“quadruple”) precision; unmatched speed @ Ж 
Exchanges data and eraphs with other applications via DDE, OLE, or an `` 


extensive selection of lile imporVexport facilities (incl. ODBC access оС B = š 2 ab ji ld mm n 
virtually all data bases and mainframe files) Bl Hundreds of types of | f us КЕШ TUER ШИ 
graphs, incl. categorized multiple 2D and 3D graphs, ternary 2D/3D жш ни epi HIT ^п Hm 


phs, matrix plots. icons, and unique multivariate (e.g., 4D) graphs > Mit ] Ue bag gemmis 
ia Facilities to custom-design new graph types and add them perma- Bi ET зни mE ЕЕ 
nently to menus or toolbars BI On-screen graph customization with — = nm Wii "ipii 
advanced drawing tools (e.g., scrolling and editing of complex objects _ = = =Í 
in 32x real zoom mode), compound (nested) OLE documents, E 
Multiple-Graph AutoLayout Wizard, templates, special effects, icons, $ 
page layout control tor slides and printouts; unmatched speed of graph 
redraw Bl Interactive rotation, perspective and cross-sections of 30 
displays W Large selection of tools for graphical exploration of data: 5 ac M P= | Em 
extensive brushing tools with animation, fitting, smoothing, overlaying, ‘FETE ieee 
spectral planes, projections, layered compressions, marked subsets Hy” : ; Ег [ Uu X Yr. 
Price $055. 


Quick STATISTICA (for Windows) Ш А subset of STATISTICA; < 
comprehensive selection of basic statistics and the full analytic and pre- : 
sentation-quality graphics capabilities of STATISTICA WB Price $495. 


STATISTICA/QC - industrial statistics add-on package (requires? Bi P 
STATISTICA or Quick STATISTICA for Windows) Wi The largest selec- 
tion of industrial statistics іл a single package; quality control charts | 
(compatible with rel-time data acquisition systems), process capabili- = 1 
ty analysis, R&R, sampling plans, and an extremely comprehensive |— 
selection of experimental design (DOE) methods $ Flexible tools to 
customize and automate all analyses and reports (incl. "turn-key" sys- 
tem options, and tools to add custom procedures) B Price $495. : 


STATISTICA/Dos (for DOS) a Price $795 (Quick - $295). 
Domestic sh/h $12 per product; 30-day money back guarantee. 
au 
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STATISTICA/Mac" (for 


Y comprehensive data analysis and graphics system designed for the Macintosh 
St at Soft Large selection of statistical methods fully integrated with presentation-quality 
Жо ча A graphics (incl, EDA, multiplots, a wide selection of interactively rotatable 3D 


- "CLA — == waq graphs; MacDraw-style tools) m Unlimited size of files & Full support for System 
2325 E. 13th St. • Tulsa, OK 74104 • (918) 583-4149 7, incl. "Publish and Subscribe" m Price $695. 
Fax: (918) 583-4376 


Quick STATISTICA/Mac" (for Macintosh) A subset of STATIS- 
Overseas Offices: 9121501 of Europe (Hamburg, FAG), ph: 040/4200347, fax: TICA/Mac: a comprehensive selection of basic statistics and the full graphics ca- 


040/4911310; StatSoft UK (London, UK), ph: 0462/482822, fax: 0662/482855: StatSoh pabili TISTICA/Mac 88 Price 
Pacific (Melbourne, Аша a}. ph: (03) 663 6580, fax: (03) 683 8117; StatSoft France ties of STA $395. 


(Paris), ph: [1) 45 66 97 .5 tax: (1) 45 66 O6 51; Avallable from other Authorized Representatives worldwide: Sweden: AkademiData Scientific AB ph: 018-210035, fax: 018-210039; Finland: Statcon Oy ph: 24-334676, fax: 24- 
333867; Belgium: Техт. 'ıewlaeh 10 61 16 28; South Africa: Osiris Technical Systems 12-863-4500; Japan (Macintosh); Thres's Company, Inc., 03-3770-7600; Japan (Windows): Design Technologies, inc., 03-3687-1110. 


StatSoft, STATISTICA/Mac, Duck STATISTICA Mac, STATISTICA/w, Quick STATISTICA/w, and Scrolishàet are trademaria of Stroh, inû, ; Macintosh, Мас 10, Excel and MacDraw are trademarks of thelr respective companies. 
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Trusted Information Systems and avail- 
able for no-cost downloading. (For more 
information, point your Web browser to 
this URL (uniform resource locator): 
http://www.tis.com/.) You can download 
bridge and host-based tools from Texas 
A&M University (ftp to net.tamu.edu, files 
in /pub/security/TAMU), Ohio State Uni- 
versity offers a shareware version of Karl- 
Bridge, with limited features and hard- 


ware support (ftp to ftp.net.ohio-state.edu, 
files in /pub/kbridge). 

Full-featured commercial versions of 
KarlBridge and KarlBrouter are also avail- 
able from KarlNet (Columbus, OH, sales 
@karlnet.com). A version of Digital 
Equipment's "screennd" kernel screening 


software is available for BSD/386, Net- 
BSD, and BSDI. 
If you don't have the in-house exper- 


Just Protect It! 


With list prices starting at just $139, protecting your PCs or LANs 
against faulty power has never been easier or more affordable. Com- 
bine this with our unmatched product quality, service, and Exclusive 
5- and 10-Year Triple Power Warranties™ — you're guaranteed un- 


surpassed UPS protection. 


And with our state-of-the-art Power Management Software, you can 
leave for lunch knowing that, if a power problem strikes, your system 
and data will be saved and fully protected — automatically! 


The PowerRite Pro and Plus UPS families in- 
corporate Deltec's proprietary Advanced Bat- 
tery Management (ABMTM) that doubles bat- 
tery life and assures system uptime! 


Don't let yourself become powerless. Call 

now for our "Quick Fax Power Guide" and 

immediately receive a FREE assessment 
of your computer power needs. 


DELTEC-/455/ 
A Fiskars Company 
Innovators in Power Protection 
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Don't Risk It — Just Protect It! 


Deltec's FailSafe and LanSafe III soft- 
ware automatically save your files and 
conduct an orderly system shutdown 
during extended blackouts — even in 
unattended modes — along with exten- 
sive monitoring and power management 
when used with our microprocessor- 
based UPSs. 


Call Now! 
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tise, you could hire a guru onto your staff 
or deal with an experienced consultant. 
But each of these will require significant 
effort and attention on your part. 

One final approach to creating a fire- 
wall involves having someone else do 
everything for you—hardware, software, 
and administration. This may be especially 
attractive for the smaller company or even 
for the larger organization that simply 
doesn’t want to commit people and time to 
the job. Outsourcing the firewall is sim- 
ple and straightforward, and it means you 
don’t have to worry about acquiring staff 
with the specialized knowledge needed. 


FURTHER READING | 


For more detailed information on 
firewall and gateway systems, see 
Firewalls and intemet Security: 
Repelling the Wily Hacker by William 
R. Cheswick and Steven M. Bellovin 
(Addison-Wesley, 1994), which was 
reviewed in the September 1994 
BYTE, page 42. 


Firewalls is an Internet mailing list for 
firewall administrators and imple- 
mentors. To subscribe, send "sub- 
scribe firewalls" in the body of a 
message to majordomo@ 
greatcircle.com. 


Another helpful paper is "Thinking 
About Firewalls," by Marcus Ranum, 
Proceedings of the Second Interna- 
tional Conference on Systems and 
Network Security and Management; 
available via ftp from ftp.tis.com: 
/pub/firewalls/firewall.ps.Z. 


Dreams and Drawbacks 

The Internet beckons us in some alluring 
ways. It promises a great deal in the way of 
rewards and benefits—connections with 
a multitude of individuals and organiza- 
tions and access to information and re- 
sources on a scale heretofore unparalleled. 
And yet hooking up to the Internet can 
also be the source of significant dangers 
and risks. 

Security is sometimes an elusive goal 
and can seem unattainable, especially when 
you think in terms of the exposure that an 
Internet connection offers. But there are 
workable, practical solutions on the market 
today. Ш 


John Bryan is a freelance technology writer 
and consultant who is based in San Jose, 
California. You can contact him on the In- 
ternet at 5051339 mcimail.com or on BIX 
c/o "editors." 


FIREWALLS FOR SALE 


A look at five different firewall products and services you can install today 


JOHN BRYAN 


ometimes, simply foiling an outside 
attack isn't enough. Nobody enjoys 
unwanted visitors constantly knocking on 
the door. One high-powered deterrent is 
Sidewinder, a $30,000 firewall system 
from Secure Computing Corp. (Roseville, 
MN). The company advertises Sidewinder 
as "security that strikes back." 
SCC's background has been in devel- 
oping security for U.S. government clas- 
sified systems and networks, and the com- 
pany is parlaying this experience in the 
commercial arena. Its client list still in- 
cludes several “initialed” agencies. It offers 
hardware, software, cryptography, and 
consulting services. 
Sidewinder is basically an outgrowth 
of SCC's Secure Network Server, a class 
А-1 (this is the highest rating awarded by 
the National Computer Security Center) 
server designed primarily for military in- 
stallations. Sidewinder is hardware and 
software; it's designed around a 90-MHz 
Pentium PC and an SCC-tweaked version 
of BSD Unix. 
SCC has modified this operating sys- 
tem so that it is secure in and of itself, re- 
quiring no proxies or gateway applica- 
tions. In addition, Sidewinder is furnished 
only as a complete turnkey system, not as 
software alone. SCC has carefully exam- 
ined the BIOS of the particular Pentium 
PC it uses and has modified its own soft- 
ware to make sure that there are no sur- 
prises or security holes to exploit. 
Type Enforcement is what SCC calls 
the patented mechanism wherein the oper- 
ating system and its applications stay se- 
cure. Under Type Enforcement, data and 
processes are assigned to class types ac- 
cording to your security policy. A central, 
protected table is used to enforce how any 
class may interact with another; this, too, 
g is determined by your security policy (see 
o the figure “Sidewinder’s Type Enforce- 
ment"). 

Type Enforcement provides what SCC 
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calls defense in depth—meaning that, even 
if a determined hacker were able to break 
into the Sidewinder platform itself, he or 
she would be left stranded in one domain 
without access to any other applications 
or processes. And breaking in is made 
more difficult because Sidewinder can fil- 
ter any data that passes the network bound- 
ary, Coming in or going out, on the basis of 
its content and its source or destination 
headers. 

Secure as Sidewinder is, that’s not even 
its most interesting feature. Unlike most 
other systems, Sidewinder can provide 
active security—the part that “strikes 
back.” Sidewinder can be configured to 
respond to any probe or attack, however 
slight, in a variety of ways. 

When Sidewinder detects a hacker, the 
first thing it does is send a silent alarm to 
the system administrator. What happens 
after that is up to the administrator and 
company policy. The system can let the 
intruder in and permit certain activities up 
to a point, all the while collecting infor- 
mation on the source of the probe and what 
types of actions the hacker takes. The sys- 
tem can also provide dummy password 
files, dead-end traps, and other stealthy 
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defenses—a veritable “hall of mirrors,” 
where nothing is quite the way it appears. 

The intruder might, for example, issue a 
command to delete all files; a subsequent 
directory check shows they have been 
erased. However, that’s only what the in- 
truder sees; in actuality, all the files are 
still there. 

Systems administration is handled 
through a GUI that is straightforward and 
exhaustively complete. When it's in an 
administrative mode, Sidewinder forces 
a disconnection from any outside network. 
This ensures that no one may slip in un- 
detected and acquire root privileges. 

If the whole process seems too daunting, 
SCC—like most other companies in the 
business—provides consulting services. 
The company also has software that pro- 
vides Sidewinder clients with a Windows- 
based Internet service connection together 
with automated search, retrieve, and sort 
features. Finally, SCC offers continuing 
information on hacking attempts on its 
systems. 


Trusting Your Systems 
Trusted Information Systems of Glen- 
wood, Maryland, offers a complete turn- 


key firewall solution called Gauntlet In- 
ternet Firewall. This is a bastion-host sys- 
tem built around a Pentium-powered plat- 
form and the complete suite of TIS 
firewall software installed and configured 
to your specifications, running on a cus- 
tomized, secure (in government parlance, 
"trusted") version of BSD Unix. 

Gauntlet Internet Firewall includes an 
integrity checker for the system itself, con- 
figurable alarms, and an audit tool that re- 
ports anomalies on a timely basis. It pro- 
vides a generic interface for multiple forms 
of user authentication, including token- 
based one-time password systems. 

The whole package costs $15,000, 
which includes setting up and configuring 
the system, testing, and training. For non- 
TIS installations, the company also offers 
a monthly firewall security audit, Internet 
gateway penetration testing, and an Inter- 
net gateway security survey. 

For the do-it-yourself organization, TIS 
offers a Firewall Toolkit that contains 
source code for bare-bones versions of its 
logging facilities, E-mail gateway, an FTP 
gateway proxy, a Telnet proxy, an Internet 
service access-control server, and a generic 
pass-through plug gateway. All are avail- 
able free under license from TIS on the 
Internet at ftp.tis.com (look for fwtk in 
/pub/firewalls/), or you can point your Web 
browser at http://www.tis.com/, 


The Digital Difference 

Digital Equipment (Maynard, MA) is 
another vendor that provides a soup-to- 
nuts security service called Digital’s Fire- 
wall Service. The service includes con- 
sulting, software installation, hardware (if 
required—priced separately), training, and 
support. Other optional services include 
configuration of public-domain software, 
customized applications gateways, cryp- 
tographic and authentication consulting, 
and general-computer and network-secu- 
rity consulting. 

The standard Firewall Service setup 
requires three computers, which Digital 
calls Gatekeeper, Gate, and Mailgate. 
Gatekeeper resides on the external net- 
work (what the company calls the red sub- 
net), Mailgate resides on the network 
you’re trying to protect (the blue subnet), 
and Gate resides on both. In this way, a 
screened subnet is established that isolates 
your system from the Internet or whatever 
public system you are trying to keep at 
bay. The screening software runs on Gate, 
a secure host. There are no user accounts 
(only system administration accounts) on 
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any of the hosts, and the applications 
loaded are the customized Unix utilities 
that Digital provides to pass acceptable 
packets back and forth over the link (see 
the figure "Digital's Three-Way Isola- 
tion"). 

Gatekeeper is the doorway to the out- 
side world. It is the root DNS (Domain 
Name System) server of your sys- 
tem for the Internet, and it is where 
your applications gateways or prox- 
ies reside. Gatekeeper would gener- 
ally be configured to accept log-ins 
only from trusted hosts, and the pack- 
ets from these are screened according 
to whatever security policies you 
have established. Gatekeeper records 
all log-in attempts to the system, and 
it can be programmed to send an alert 
to the systems administrator in the 
case of repeated unsuccessful at- 
tempts. 

If Gatekeeper i is compromised, 
damage is limited to that single sys- 
tem, because Gate doesn't accept log- 
ins from external systems. Gatekeeper 
does not store the security screening 
policies of your network—that's one 
of Gate's jobs—so an intruder can't 
get into Gate and change them. 

Besides maintaining your system's 
screening policies, Gate logs all at- 
tempts to connect with your internal 
hosts, as well as all successful log- 
ins to Gatekeeper and any requests 
for remote connections across the fire- 
wall. You can set alarm parameters 
to inform the systems administrator 
any time there is a problem. Option- 
ally, Gatekeeper can be configured 
to require hand-held authentication 
tokens, such as Security Dynamics' 


ternal net, although it is routed through 
Mailgate if delivery over TCP/IP is re- 
quired. 

Digital’s consulting services include 
risk assessment and impact analysis, de- 
velopment and implementation of policies 
and procedures, and security hardware and 
software at all levels, from the individual 
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uses a sendmail proxy to pass mes- 
sages across the firewall. All mail be- 
tween internal and external addresses is 
routed through Gatekeeper. If incoming 
mail is destined for a host on an internal 
network running TCP/IP, then Gatekeeper 
forwards the mail (through Gate) to that 
host. If mail is destined for a host that's 
not running TCP/IP, then Gatekeeper for- 
wards it to Mailgate, which serves as a 
gateway to other protocols. Outgoing mail 
is forwarded through Mailgate and then 
on to Gatekeeper. Mail destined for an- 
other internal address never leaves the in- 
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ERA system to an entire network. In 
addition, they can provide training ranging 
from user awareness to security system 
management. 

Pricing on Firewall Service packages 
starts at $20,000, which includes the op- 
erating system, applications gateways for 
connections to E-mail (SMTP), file trans- 
fer (FTP and Archie), remote terminal ac- 
cess (Telnet), client/server information 
services (Gopher or World Wide Web), 
and Notes. 


A Different Approach 

CheckPoint Software Technologies (Ramat 
Gan, Israel, and Lexington, MA) main- 
tains that combining the packet-filtering 
and applications gateway approaches into 
a single entity is better than using either 
one alone. It has done just that with its 
$5000 CheckPoint FireWall-] package 
and then topped it off with a GUI and 
rule-set editor that automates the pro- 
cess of creating the security rules for 
your network (for a hands-on review 
of FireWall-1, see page 171). 

Fire Wall-1 has two parts: a packet- 
filter module that handles the actual 
implementation of security policy and 
a control module that controls and 
monitors one or more packet mod- 
ules. Both modules may reside on the 
same host or on separate machines. 
If the modules are on different sys- 
tems, communication between the 
two hosts is authenticated with a one- 
time password scheme. 

While FireWall-1’s design has sev- 
eral unique features, perhaps the most 
significant is its GUI. The control 
module used to configure FireWall- | 
is an Open Look X11R5 window sys- 
tem, and there's a complementary set 
of command-line utilities for use with 
standard terminals. The object-ori- 
ented interface consists of the fol- 
lowing five basic parts: 


* The Network Objects Manager han- 
dles the definition of the various com- 
ponents of your network. These in- 
clude, but are not limited to, the 
FireWall-I hosts, servers, worksta- 
tions, routers, domains, networks and 
subnets, databases, and more. You 
can also define your own objects by 
"| combining two or more standard ob- 
| jects. 

;.| © The Services Manager is the Net- 
work Objects Manager's counterpart 
for services. All network services are 
screened and controlled, whether or 
not you define them. The list of preloaded 
services is extensive, and you can define 
your own using simple expressions and 
macros. You can group services together 
much as you can objects. 
* Once services are defined, you put them 
in the Rule-Base Manager and define your 
security policy rules. A high-level lan- 
guage makes producing your rule-set rel- 
atively easy. 

Every rule has four parts: match, action, 
track, and target. Match specifies which 
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communications attempts (source, desti- 
nation, and service) are included in the 
rule. Action choices are accept, reject, or 
drop. Track defines what type of record, if 
any, should be kept of the communication. 

Target puts the defined rule in the appro- 
priate packet-filter module or network lo- 
cation. The Rule-Base Manager's default 
is to drop any packet that's not explicitly 
defined. 

• The System Status Monitor provides an 
instantaneous look at any filter module 
activity, including packet statistics. SNMP 
agent support lets this information pass 
to other management programs. 

* The Log Viewer lets you view and ma- 
nipulate any logged statistics, either his- 
torically or in real time. 


Leave the Driving to Them 

Bolt, Beranek, and Newman, the origi- 
nal Internet service provider based in 
Cambridge, Massachusetts, recently in- 
troduced what it calls the Internet Site 
Patrol, a turnkey package that includes 
consulting, hardware, software, training, 
and remote management services. Cost 
of the service starts at $1500 a month for 
a single gateway. 

BBN's package includes an internal fil- 
tering router as backup for a two-Ether- 
net bastion host. The bastion host provides 
proxy-level services using code created 
by TIS. On the software side, BBN uses a 
mix of its own and TIS's software. A cus- 
tomer can make up to two software con- 
figuration changes per week free of charge, 
and there's 24-hour phone support for soft- 
ware and hardware problems. If issues can- 
not be resolved over the phone, BBN will 
have someone on-site within hours. What 
makes the BBN package unique is that it 
will manage the firewall, so the customer 
needn't do even that. 


Different Strokes 

We've looked at five different products and 
services that provide different approaches to 
firewall implementation, with varying de- 
grees of protection. While none of this ini- 
tial crop is designed (or priced) to accom- 
modate an individual user, each can be an 
important component in a comprehensive, 
enterprise-wide program of information 
protection. The choice is yours. Ш 


John Bryan is a freelance technology writer 
and consultant who is based in San Jose, 
California. You can contact him on the In- 
ternet at 50513399 mcimail.com or on BIX 
c/o "editors. " 
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f you're like most of us, Just now 

| comfortable with your Ethernet 
LAN and local database server, you 

may not want to hear that the in- 
dustry is poised for a second client/server 
revolution. Fasten your seat belts, because 
this next one will prove to be just as trau- 
matic as the first, which chain-sawed 
mainframe applications into client and 
server pieces. Exponential network growth 
and network-aware multithreaded desk- 
top operating systems augur a transition 


In today's Ethernet 
era, there are four 
overlapping client/ 
server paradigms— 
SQL databases, TP 
monitors, groupware, 
and distributed 
objects. The next big 
wave is about to 
catapult them all into 


the intergalactic 


client/server era. 
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from Ethernet client/server to intergalac- 
tic client/server, an era in which servers 
are plentiful instead of scarce (because 
every client can be a server) and in which 
proximity no longer matters. 

Is the client/server infrastructure ready 
for intergalactic prime time? Can our 
NOSes (network operating systems) deal 
with millions of machines that can be both 
clients and servers? What kinds of appli- 
cations will live on the global network? 
How will these applications be created, 
deployed, and managed? We’ll answer 
these questions with a sweeping overview 
of today's operating systems and four dom- 
inant client/server models—SQL data- 
bases, TP (transaction processing) moni- 
tors, groupware, and distributed objects. 


New Age Operating Systems 

In the Ethernet era, operating systems were 
clearly segregated along client/server lines. 
Client operating systems managed the 
desktop; server operating systems man- 
aged shared resources. But the intergalac- 
tic era requires new hybrid operating sys- 
tems that do both jobs well. The operating 
system must provide robust 32-bit pre- 
emptive multitasking that protects appli- 
cations from one another. Clients and 
servers alike need threads to react quickly 
to events originating on the desktop and in 
the global network. 

Clients will sport an OOUI (object-ori- 
ented user interface), which is a "place" 
for integrating multiple "things" that run 
concurrently. Things are on-screen objects 
that resemble their real-world counter- 
parts. Users interact with things directly, 
and things exchange information by means 


of drag-and-drop and live 
links. Technologies such 
as OpenDoc and OLE 2 
further the OOUI para- 
digm, enabling users to as- 
semble, link, script, store, 
and transport places and 
the things that they con- 
tain. 

The client must also run 
the thousands of existing 
desktop applications, in- 
cluding DOS, Windows, 
OS/2, and Macintosh pro- 
grams, as well as the thou- 
sands of device drivers 
that users have acquired. 
It's a daunting task, but 
that's what it takes to be 
an integrating client plat- 
form in this new era. 

Of course we can't af- 
ford to ship a system administrator with 
every $99 operating system, so we need 
push-button CD-ROM installation, with 
dynamic discovery and configuration of 
resources. To achieve shrink-wrapped 
client/server plug and play, operating sys- 
tems will bundle the required middleware. 
This will include protocol stacks, NOSes, 
resource binderies, and security features. 
Some of them may even have production- 
strength databases, TP monitors, work- 
flow engines, and ORBs (Object Request 
Brokers). 

To be effective as a server, a new age 
operating system must be upwardly scal- 
able. It should minimally be able to ex- 
ploit shared-memory SMP (symmetric 
multiprocessing) hardware. However, 


ubiquitous WAN communication also cre- 
ates the need for massively parallel, 
"shared-nothing" clustered servers that can 
service hundreds of thousands of clients 
and manage tons of data—video on de- 
mand, document databases, high-volume 
transaction processing, and information 
warehouses. 


The New Age NOS 

NOSes have always been in the business of 
hiding the location of resources from ap- 
plications. But in the intergalactic client/ 
server era, they must become real Houdi- 
nis, creating the illusion of a single sys- 
tem image across, potentially, millions of 
hybrid client/server machines. Here are 
some of the elements of that illusion: 
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* Location transparency. Users, services, 
and resources join and leave the network 
constantly, but they are never tied to fixed 
locations. In this continual flux, the NOS 
global directory brings people, programs, 
and things into conjunction to perform 
work. The global directory is a distributed, 
replicated object database. Distribution 
means that autonomous administrative do- 
mains can exist. Replication enhances 
availability and performance. Object ori- 
entation enables the directory to grow or- 
ganically, like the real-world structures it 
represents. 

* Namespace transparency. Everything on 
the global network must appear to belong 
to the same namespace. Names must re- 
solve uniquely within a given context or 


naming authority, but the NOS can grow a 
tree of federated namespaces, each with 
autonomous naming authority. You can 
think of the telephone system's area codes 
as federated namespaces. 

* Administrative transparency. The NOS 
must appear to integrate with the local op- 
erating system's management services and 
provide replication transparency. If a nam- 
ing directory is shadowed on many ma- 
chines, for example, it's up to the NOS to 
synchronize updates. The NOS must also 
shield users from network failures, trans- 
parently handle retries and session recon- 
nects, and synchronize clocks on geo- 
graphically dispersed machines. 

* Secured-access transparency. Users have 
to be able to access any server resource 
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À Simple Client/Server Model 


In our book Essential Client/Server Survival Guide, we developed a simple model to help you 
navigate through the client/server maze. The model has three building blocks: a client, a 
server, and the slash (/) that ties the client to the server. Let's go over the pieces: 


The client building block runs the client side of an application. It provides the GUI 


or ООШ! (object-oriented user interface) element and some form of DSM (distrib- 
uted system management). 


The middleware building block—the slash—runs on both the client and server 
sides of an application. We broke this block into four categories of middleware: 
transport stacks, NOSes (network operating systems), DSM, and service-specific 
middleware. NOSes and transport stacks provide the basic communications 
foundation for all middleware. DSM runs on every node in a client/server net- 
work; it requires its own middleware on top of the NOS to carry messages be- 
tween managing stations and managed stations. The service-specific middle- 
ware depends on the application model. Database applications use some form 
of SQL middleware, along with such de facto standards as ODBC (Open Data- 
base Connectivity), DRDA (Distributed Relational Database Architecture), RDA 
(Remote Database Access), Oracle Glue, and X/Open's CLI (call-level interface). 
TP (transaction processing) monitors use some form of transactional RPC (re- 
mote procedure call) or peer-to-peer middleware. Groupware applications typi- 
cally use E-mail. And distributed objects typically use an ORB (Object Request 
Broker). 


The server building block runs applications that manage shared resources. The 
block shows the four contending server application models: SQL databases, TP 
monitors, groupware, and distributed objects. The server side also contains a 
DSM element. 


Note that the three blocks can all be running on the same machine, because any 


node can be both a client and a server. Server-to-server interactions are usually 
client/server in nature—servers are clients to other servers. However, some 
server-to-server interactions require specialized server middleware. For example, 
a two-phase commit protocol may be used to coordinate a transaction that exe- 
cutes on multiple servers. 


The Client/Server Software Infrastructure 


Client 


geri NET ECT 
_ _ Transpórt stack 


With four competing paradigms—SQL databases, TP monitors, groupware, and distributed objects—the 
middleware that connects clients to servers has grown dauntingly complex. 
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from anywhere, including hotel rooms, 
offices, homes, and cellular phones, using 
a single log-on. Security must be built on 
mutual distrust. Clients must prove to 
servers that they are who they claim to be 
and vice versa by appealing to a trusted 
third party. MIT's Kerberos, which is the 
DCE (Distributed Computing Environ- 
ment) security system, works this way. 
After authentication, the server applica- 
tions must use ACLs (access control lists) 
to regulate clients' access to functions and 
data. 

* Communications transparency. Modern 
NOSes are learning to hide the complexi- 
ties of multiple protocols and dissimilar 
data representations behind a set of ab- 
stractions for interprocess communication. 
All offer peer-to-peer conversational in- 
terfaces, and most provide some form of 
RPC (remote procedure call) that makes 
a server appear to be one function call 
away. Another model—message queuing, 
or MOM (message-oriented middle- 
ware)—can be incredibly helpful when 
clients and servers can tolerate communi- 
cations delay. Current NOSes generally 
don't come with MOM, but it's available 
as an add-on. 


The Ethernet-era NOSes, including Net- 
Ware 3.x, LAN Server, LAN Manager, 
and Windows NT Server, were built for 
LANs with small numbers of servers. It 
would be suicidal to deploy them in inter- 
galactic environments. However, a new 
generation of NOSes is on the horizon, 
and these systems are increasingly capable 
of the Houdini magic needed for inter- 
galactic environments. 

The main contenders are the OSF's 
(Open Software Foundation) DCE, No- 
vell’s NetWare 4.x, and Sun’s ONC (Open 
Network Computing). DCE is a techni- 
cally superior NOS that meets most of the 
requirements; it’s also the strategic NOS 
for major intergalactic players, including 
Digital Equipment, Hewlett-Packard, IBM, 
Microsoft, and Tandem. 

Novell dominates today’s client/server 
environments. However, the transition to 
NetWare 4.x has so far been a difficult 
one. ONC, which is entrenched on mil- 
lions of Unix nodes, influenced the devel- 
opment of the Internet’s communications 
infrastructure. 


New Age Client/Server Applications 

Everyone’s imagining a planetary elec- 
tronic mall, with virtual boutiques, de- 
partment stores, bookstores, brokerage ser- 
vices, banks, travel agencies, and more. 
Like a Club Med, the mall will issue its 
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The kind of growth path you'll be on 


with our new PowerPC SMP servers. 


Future PowerPC 604 processor upgrade at no charge Binary-compatible members ol the IBM RISC System/6000* 
family, extending to the Scalable POWERparallel" 5Р2 


Actually, “growth Autobahn” 
may be a more precise 
description of the first of a 
new generation of servers 
that run AIX IBM s version 
of the UNIX" operating 
system. These servers bring 
mainframe-level reliability 
to open computing, putting 
you on a growth path that’s 
virtually infinite. 

At their core is 
IBM's symmetric multipro- 
cessing (SMP) architecture, 
harnessed to the PowerPC" 
processor. With SMP, you can 
add PowerPC CPUs as your 
needs grow, starting with 
two and expanding up to 
eight. You can even upgrade 
to higher-performing 
PowerPC chips in the future. 

Our SMP isn’t just 
built for growth. It’s also 


built for speed. 


RISC System/6000 uniprocessor 
to SMP upgrades available 


Unlike in other 
servers, Memory access 
bottlenecks have been 
minimized. Each micro- 
processor can access memory 
concurrently without waiting. 
That's supercomputer-level 
capability. 

Our servers also 
deliver reliability others 
don't. (That's part of our 
obsession with guarding 
your business-critical data.) 
With IBM SystemGuard; 
an independent service 
processor automatically 
brings you back online if 
processor, memory, soft- 
ware, disk errors or power 
failures occur. 

All these main- 
frame capabilities come in 
machines that run AIX. 
So networks can run every- 
thing from engineering 
and accounting applica- 


tions to databases such as 


6.5% financing through IBM Credit Corp." 
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There is a 


difference. 


DB2/60005 INFORMIX‘ 
INGRES; ORACLE; 
PROGRESS" and SYBASE* 
If this is the path 
you want to be on, you 
can get more information 
through the Internet via 
IBM’s Worldwide Web server 
at www.ibm.com, or call 
your IBM representative, 


IBM Business Partner or 


1 800 IBM-6676, ext. 621. 


THE NEXT-GENERATION 


RISC SYSTEM/6000 


SMP SERVERS FROM IBM 
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own electronic currency to facilitate round- 
the-clock shopping and for business-to- 
business transactions. Electronic agents 
will roam the network, looking for bar- 
gains and negotiating with other agents. 
Billions of transactions and oceans of mul- 
timedia data will flow through the network 
every day. 

Clearly, we're not talking about today's 
Internet, where users surf hypertext webs 
of HTML-tagged ( Hypertext Markup Lan- 
guage) information. The volume and com- 
plexity of transactions, and the richness 
of the data on which they operate, will cre- 
ate the need for new enabling technolo- 
gies, including: 


* Rich transaction processing. We'll need 
nested transactions that can span servers, 
transactions that execute over long peri- 
ods of time as they travel from server to 
server, queued transactions for secure busi- 
ness-to-business dealings, and "sagas" that 
can chain together many pieces of work 
and selectively undo some of the effects of 
a transaction. Most nodes on the network 
should be able to participate in a secured 
transaction. Superserver nodes will han- 
dle the massive transaction loads. 

* Roaming agents. Consumers will have 
personal agents that look after their inter- 
ests. Businesses will deploy agents to sell 
their wares on the network. Sniffer agents 
will look for trends and gather statistics. 
Agent technologies include cross-platform 
scripting engines, work-flow engines, and 
an infrastructure that lets agents live on 
any machine on the network. 

* Rich data management. From anywhere 
on the network, we'll create, store, view, 
and edit compound documents with mul- 
timedia content. Most nodes will offer 
compound document technology (e.g., 
OLE or OpenDoc) for local document 
management. Superservers will provide 
repositories for storing and distributing 
massive numbers of documents. Of course, 
we can't forget about structured data (e.g., 
SQL databases) either. 


The Four Client/Server Application Models 
What technology base will be used to cre- 
ate these intergalactic client/server appli- 
cations? The four competing paradigms 
are SQL databases, TP monitors, group- 
ware, and distributed objects. Each one of 
them can create complete client/server ap- 
plications, each provides tools to do that 
(some more than others), and each intro- 
duces its favorite form of middleware. In 
the remainder of the article, we'll explain 
what each contender does well and fear- 
lessly pick a winner. 
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SQL DATABASES 

SQL database servers dom- 
inate the client/server land- 
scape today. SQL began as 
a declarative language for 
manipulating data using 10 
simple commands. But as SQL applica- 
tions moved to more demanding client/ 
server environments, it became clear that 
just managing data wasn't enough. There 
was also a need to manage the functions 
that manipulated the data. Stored proce- 
dures, sometimes called “ТР lite," met the 
need. 

À stored procedure is a named collection 
of SQL statements and procedural logic 
that is compiled, verified, and stored in a 
server database. Sybase pioneered the con- 
cept of stored procedures. Now virtually all 
SQL vendors support stored procedures 
along with other SQL extensions (e.g., 
triggers and rules). The extensions are used 
to enforce data integrity, perform system 
maintenance, and implement the server 
side of an application's logic. No two ven- 
dor implementations are alike. Note that 
stored procedures offer minimal transac- 
tion support. 

Because SQL standards seem to lag ven- 
dor implementations by at least five years, 
almost everything that's interesting in 
client/server database technology is non- 
standard. This includes database admin- 
istration, data replication, stored proce- 
dures, user-defined data types, client APIs, 
and the formats and protocols on the net- 
work. Thus, the best you can do in het- 
erogeneous database environments is to 
create a loose federation of databases 
whose least common denominator is typ- 
ically dynamic SQL. 

In defense of SQL, we can say that it is 
easy to create client/server applications in 
single-vendor/single-server environments. 
A wealth of GUI tools makes SQL appli- 
cations easy to build, and SQL is familiar 
to millions of programmers and users. 


TP MONITORS 

You can't create mission- 
critical applications without 
managing the programs (or 
processes) that operate on 
data. That's why, in the 
mainframe world, a TP monitor comes 
with every mission-critical database. TP 
monitors manage processes and orches- 
trate programs by breaking complex 
applications into pieces of code called 
transactions. The modern client/server in- 
carnations of TP monitors haven't domi- 
nated the Ethernet era, but they'll be major 
players in the intergalactic era. It's not far- 


fetched to assume that every machine on 
the network will have a TP monitor to rep- 
resent it in global transactions. 

Transactions are more than just busi- 
ness events; they' ve become an applica- 
tions design philosophy that guarantees 
robustness in distributed systems. Under 
the control of a TP monitor, a transaction 
can be managed from its point of origin— 
typically on a client—across one or more 
servers and back to the originating client. 
When a transaction ends, all parties in- 
volved agree that it either succeeded or 
failed. 

The transaction is the contract that binds 
the client to one or more servers. It's the 
fundamental unit of recovery, consistency, 
and concurrency in a client/server system. 
Of course, all participating programs must 
adhere to the transactional discipline; oth- 
erwise, a single faulty program can cor- 
rupt an entire system. In an ideal world, 
all client/server programs will be written as 
transactions. 

Transaction models define when a trans- 
action starts, when it ends, and what the 
appropriate units of recovery are in case 
of failure. The flat-transaction model has 
long been the workhorse of the current 
generation of TP monitors (and other trans- 
actional systems). In a flat transaction, all 
work done within a transaction's bound- 
aries occurs at the same level. The trans- 
action starts with a begin transaction 
and ends with either a commit transac- 
tion or an abort_transaction. It’s all or 
nothing—there’s no way to commit or 
abort parts of a flat transaction. However, 
newer transaction models offer finer con- 
trol of a transaction’s threads and can more 
closely mirror their real-world counter- 
parts. 

Most alternatives to the flat transaction 
extend the flow of control beyond the sim- 
ple unit of work, either by chaining units of 
work in linear sequences of minitransac- 
tions or via nested subtransactions (see the 
figure “Nested Transactions”). A sub- 
transaction’s effects become permanent 
after it issues a local commit and all its 
ancestors commit. If a parent transaction 
aborts, all descendant transactions abort 
whether or not they issue local commits. 
The beauty of it is that subtransactions can 
run on different nodes. 

TP monitors were invented to run ap- 
plications that serve thousands of clients. 
By interjecting themselves between clients 
and servers, TP monitors can manage 
transactions, route them across systems, 
load-balance their execution, and restart 
them after failures. A TP monitor can man- 
age transactional resources on a single 


1. Standardize 


On A Common GUI 
Interface Thal 
Makes Il Easier 
ders ae 
ning 50818 | | J | 
en Beat | CA-UMICENTER 
Productivity. -— 
Storage Managereri 
2. Protect All Your Data uppo us 
With Bulletproof Security 3. Choose А Cllent/Server Application That's Standards And Protocols. 
Software That Supports interoperable, Scalable and Portable. 
Every Plattorm And 
Operating Sysigm 
Across Your Entire ` 
Enterprise. 5. Parinar With 
The World's 
Leading Software 
any. 


б. Leverage Your 


О — Systems Management 
=F >), Experience, Expertise 
NS And Personnel. 


f. Replace Disparate 

Point Producis With 

кы Asing, Integrated, 
— Ah / | Comprehensive 
— ^| Solution. 

m E p qe j m "PT TT o oe ————M 


resenting The 7 Commandments 
[Systems Management Software. 


mm When choosing your systems server computing across heterogeneous platforms. 
| аш m ent software, you So call today for more information about the 
, anagem y 
CA World '95 = Aw! shouldn't have to make a leap systems management software you can believe in: 
i July 16-21 1995 а | of faith. And with new CA-Unicenter. 
New Orleans. — бисар С-та you dorthave o Gall 1-800-225-5224, Dept, 10500 
Gall 1-8 00-CA-INFO95 = Because CA-Unicenter is the sin- For More Information And 
for information. gle, integrated systems management sotution that To Register For The CA-Unicenter 
solves all of the challenges of managing client/ Software Giveaway. 


= @ 
OMPUTER Integrated Client/Server Systems Management Sottware 
Z ASSOCIATES Coop ات‎ с NEA, eet Yan Career on MR EO 


Circie 289 on Inquiry Card. 


workstations, you'll find Taurus 2 
an ideal solution. It packs two 
gigabytes of formatted capacity 
into a one-inch high 3.5-inch 
disk drive. And to maximize per- 
formance, we increased drive 
speed to 7200 rpm and shortened 
i | BE rhe average seek 
time of 8.9 ms. 
With Fast or 
Fast/Wide SCSI-2 interface, low 
power requirements and small size, 
Taurus 2 easily integrates into any 


desktop system. 


'stems 
n CORN і апа applications 
demand superior performance, plus 
lots of capacity, Capricorn 4 is a 
perfect fit. It packs over four giga- 
bytes of formatted capacity into a 
standard 3.5-inch disk drive. And 
with an average seek time of 8.9 ms 
and drive speed of 7200 rpm, you 
ÎÎÎ get unsurpassed 
performance. 
For easy integra- 
tion into new or existing systems, 
Capricorn 4 drives are available 
with either a Fast or Fast/Wide 
SCSI-2 interface. 


ОНРО" 2. 


for systems and applications 
that demand maximum capacity. 
With over nine gigabytes of 
capacity in a standard 5.25-inch 
disk drive you get true Super- 
Capacity. The Scorpio 9's 5400 
rpm speed, average seek time 

of just 12 ms, 
and lowest cost- 
per-megabyte, 
make high performance extremely 
affordable. Scorpio 9 is available 
with either Fast or Fast/Wide 
SCSI-2 interface. 


For the big...bigger...and biggest gigabyte 


drives the name to ask for is Micropolis. 
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wa ` All three drives are available in AV Gold Series versions 


- 1-800 | Á 8 for audio/visual applications that demand 
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Micropolis drives are backed by a five-year warranty. Call for the 


name of the reseller or distributor nearest you. 
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Q 1995 Micropolis Corporation. Micropolis, Taurus, Capricorn and Scorpio are registered trademarks of Micropolis Corporation. All other names and logos are the property of their respective owners, 
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Nested Transactions 
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Nested transactions can capture the true complexity of real-world business processes while distributing the 


transaction load across many server nodes, 


server or across multiple servers, and it 
can cooperate with other TP monitors in 
federated arrangements. TP monitors also 
perform a "great funneling act" that helps 
the operating system and server resource 
managers deal with large numbers of 
clients (see "Scale Up with TP Monitors" 


on page 123). 

X/Open and the OMG (Object Man- 
agement Group) have created comple- 
mentary standards that define how TP 
monitors interact with applications, re- 
source managers, and other TP monitors in 
both procedural and distributed-object en- 
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Mere than 50,000 sites depend on MKS Source Integrity for their critiesl development needs. 
Becáuse effective source code management today makes your eam more productive tomorrow. 
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Your source code's future depends on how well you manage its past. 
Development teams need to track a project's entire history and rebuild past 
versions quickly and accurately—with 100% assurance of reliability and 
MKS Source Integrity (MKS RCS) does all of this— 

and leverages your entire team to its maximum 


vironments. Some good tools are avail- 
able to help you create TP-monitor appli- 
cations. 

TP monitors are probably overkill in 
single-server, single-vendor departmental 
applications. That's one reason they've 
been slow to take off. Moreover, vendors 
haven't come to grips yet with the realities 
of the shrink-wrapped software market, 
and they haven't been able to explain the 
advantages TP monitors offer. The inter- 
galactic era will make those advantages 
increasingly self-evident. 


GROUPWARE 

Groupware comprises five 
foundation technologies 
geared to support collabo- 
rative work: multimedia 
document management, 
work flow, E-mail, conferencing, and 
scheduling. Groupware isn't another down- 
sized mainframe technology. It's a gen- 
uinely new model of client/server com- 
puting. It helps users collect unstructured 
data—including text, images, faxes, mail, 
and on-line conference proceedings—and 
organize that data as a set of documents. It 


productivity. MKS Source Integrity is the most 
comprehensive software configuration management 
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it is the only system to offer sandboxes, ansuring 
each developer a safe, personalized place to work. 
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At Lexmark, we dont limit top-of-the-line features 
to our top-of-the-line printers. 
The new Optra family is the first full line of network- 
ready, desktop laser printers capable of true 1200 x 1200 
E dpi' printing. Each Optra laser printer, from 
the extremely affordable 12 ppm Optra R to the 
NetWare? extremely powerful 16 ppm Optra Lxi, delivers 


four times the sharpness of ordinary 600 dpi printers. 

No matter which option you choose, our break- 
through MarkVision" printer utility is standard. Users 
and LAN managers can control and configure every 
Optra on the network, and monitor job statistics, right 
from Windows" or Macintosh workstations. 


*1200 dpi requiras additional memory for complex files. Lumar 
service. Lexmark, Optra and MarkVision are trademarks of Lexmark International, Inc. NetWaro 


For 1200 dpi printing, 
theres really only 
one choice. 
There are, however, 
several options. 


The new Optra family 
from Lexmark. 


PostScript" Level 2 and enhanced PCL 5 emulations 
are also standard. Which means that every Optra prints 
incredibly sharp graphics and beautiful, crisp text from 
virtually any of your applications. 

All this value and innovation from Lexmark, a 
former division of IBM. For more information, call us 
at 1 800 891-0399, ext. 230. 

Thanks to the new Optra family, you can choose 
the best printer, rather than the best compromise. 


LEXMARK. 
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further enables users to view those docu- 
ments, store them, replicate them, and 
route them anywhere on the network. The 
multimedia document is to groupware 
what a table is to a SQL database—the 
basic unit of management. 

Groupware excels in the art of docu- 
ment database management and makes ef- 
fective use of E-mail, which is its preferred 
form of middleware. E-mail is one of the 
easiest ways for electronic processes to 
communicate with humans. Asynchronous 
by nature, it’s a good match for the way 
businesses really work. E-mail is ubiqui- 
tous, with over 50 million globally inter- 
connected electronic mailboxes. 

To appreciate what makes groupware 
technology so different, consider Lotus 
Notes, the premier groupware product in 
the industry (see “Document Reposito- 
ries” on page 131). The secret of Notes’ 
success is that its whole is much more than 
the sum of its parts. Like all good group- 
ware, Notes makes effective use of E-mail 
and can manage document databases in a 
client/server fashion. 

What makes Notes revolutionary, how- 
ever, is widespread replication of these 
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databases. What happened to locking and 
data integrity, the watchwords of SQL 
databases? Notes doesn't care—it was 
more important to get the information out. 
Now, that's revolutionary! With release 
3, Notes introduced a level of version con- 
trol that provides adequate protection for 
document-oriented applications. But Notes 
is not recommended if you require con- 
currency or immediate updates. 
Managing business processes by means 
of work flow is another revolutionary as- 
pect of groupware. In a work flow, data 
(and sometimes functions) passes from 
one program to the next in structured or 
unstructured client/server environments. 
Modern work-flow software electroni- 
cally simulates real-world collaborative 
activity. Work can be routed in ways that 
correspond to interoffice communications. 
You can create sequential routes, parallel 
routes (i.e., alternate paths), routes with 
feedback loops, circular routes, and more. 
A good work-flow package lets you 
specify acceptance criteria for moving 
work from one stage to the next. So, work 
flow brings the information to the people 
(and programs) who Can act on it. It can 


also coordinate existing software and track 
processes to make sure the work gets done 
by the right people. 

Groupware provides many of the com- 
ponents we need for creating intergalac- 
tic client/server applications. The tech- 
nology is also starting to encroach on its 
competitors’ turf. For example, Lotus 
Notes—via DataLens—can access infor- 
mation that’s stored in SQL databases; it 
also gives SQL applications access to 
Notes data by way of ODBC (Open Data- 
base Connectivity). 

New tools (e.g., Notes VIP) integrate 
GUI-building client facilities with data 
that can be accessed from document or 
SQL databases. At its best, groupware can 
flexibly combine different client/server 
technologies and adapt to the way people 
do business in both structured and ad hoc 
settings. 


DISTRIBUTED OBJECTS 

Distributed-object technol- 
ogy promises the most flex- 
ible client/server systems. 
This is because it encapsu- 
lates data and business logic 
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Remote Control Software. 
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The 45-page review for Software Digest covered all the bases. It was 
# the most extensive review ever done on remote control software. In the 
1 Performance end, the experts called ReachOut Remote Control simply "the best 

program in the...evaluation." It outscored the competition in not one, 
| not two or three, but in seven categories. In its report for Software 
Digest's June '94 issue, National Software Testing Laboratories wrote: 


NSTL recommends ReachOut Remote Control for its excellence in 


E I Versatility almost every category. No other program matches its number 
of features or ease of use, and it is the unanimous choice for best program 


in the testers' general usability evaluation. 
The recommendation confirms the findings of exhaustive corporate 


н Í Ease of evaluations. And it parallels assessments by such leading publications 
|| L ч as Byte, LAN Magazine, PC User, Network Computing, Government 
earning Computer News and InfoWorld. 


But why not judge for yourself? We will be happy to send you 
more information on the NSTL report. Better yet, take advantage of 
our 60-day money-back guarantee and order your copy of ReachOut 
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in objects that can 
roam anywhere on net- 
works, run on different 
platforms, talk to lega- 
cy applications by way 
of object wrappers, and 


and the resources they 
control. 

When it comes to 
standards, distributed- 
object technology is 
ahead of the other 
client/server approach- 
es. Since 1989, a con- 
sortium of object ven- 
dors—called the 
OMG-—has been busi- 
ly specifying the archi- 
tecture for an open 
software bus on which 
object components written by different 
vendors can interoperate across networks 
and operating systems. The OMG currently 
boasts 440 member companies, and the 
object bus is well on its way to becoming 
the mother of all client/server middleware. 

The secret to the OMG’s success is that 
it defined how to specify an interface be- 
tween a component and the object bus— 
using working technologies as a model— 
but didn't prescribe how to implement 
those specifications. Specifications are 
written in IDL (interface definition lan- 
guage), independent of any programming 
language. Components specify in IDL the 
types of services that they provide, in- 
cluding the methods they export and their 
parameters, attributes, error handlers, and 
inheritance relationships with other com- 
ponents, 

IDL becomes the contract that binds 
clients to server components. The beauty of 
IDL is that it can easily be used to encap- 
sulate existing applications. You don't 
have to rewrite your entire inventory of 
applications to take advantage of distrib- 
uted-object technology. 

The object bus provides an ORB that 
lets clients invoke methods on remote ob- 
jects either statically or dynamically. If a 
component interface is already defined, 
you can bind your program to an IDL-gen- 
erated stub to call its methods. Otherwise, 
you can discover how the interface works 
at run time by consulting an OMG-speci- 
fied interface repository. 

In late 1994, the OMG approved a set of 
specifications that's called CORBA 2.0 
(Common Object Request Broker Archi- 
tecture), which defines a TCP/IP-based 
ORB-to-ORB backbone. CORBA 2.0 also 
specifies an optional inter-ORB commu- 
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1986 


In the Ethernet client/server era, which is still very much іл progress, SQL databases, TP (transaction 
processing] monitors, and groupware have begun to displace file servers. But the intergalactic 
client/server era, with its distributed-object infrastructure, [s fast approaching. 


Three Waves of Client/Server Computing 


Ethernet era 
client/server 


1990 1994 


nications service based on DCE. The new 
interface-repository specification defines 
extensions that let the components gener- 
ate universal global IDs for their inter- 
faces—using IDL, of course—to ensure 
that they are unique at the intergalactic 
level. 

In addition to defining the object bus, 
the OMG has specified an extensive set 
of ORB-related services for creating and 
deleting objects, accessing them by name, 
storing them, externalizing their states, 
and defining complex relationships among 
them. In late 1994, the OMG also defined 
a comprehensive set of services for trans- 
actional objects. The idea is that you'll be 
able to create an ordinary object and make 
it transactional, lockable, and persistent 
by having it inherit the appropriate ser- 
vices using simple IDL entries. 

The OMG created important alliances 
to make sure that its standards are univer- 
sally accepted. The CORBA-defined per- 
sistence service is closely aligned with the 
new ODMG-93 (Object Database Man- 
agement Group) specifications for object 
databases. The object-transaction services 
can interoperate with X/Open-defined pro- 
cedural transactions. The OMG is also 
working with X/Open to help define ORB- 
based system management interfaces, in- 
cluding security. 

In addition, CI Labs—which is the con- 
sortium of companies responsible for 
OpenDoc—picked CORBA as its object 
model for intercomponent communica- 
tions. Both Taligent and OpenStep are pro- 
viding CORBA gateways for their external 
object communications. Even Microsoft 
approached the OMG in late 1994 witha 
proposal for an official OLE-to-CORBA 
gateway. 


Intergalactic era 
client/server 


manage themselves | / First wave Second wave М Third wave |. 


1998 


It looks like the ob- 
ject community may 
be well on the way to 
building an object in- 
frastructure that can 
meet the demands of 
the intergalactic client/ 
server era. Distributed 
objects with the prop- 
er component packag- 
ing and infrastructure 
may provide the ulti- 
mate building blocks 
for creating client/ 
server solutions, in- 
cluding suites of co- 
operating business ob- 
jects. 

In all honesty, 
though, the current 
generation of CORBA 
1.2-сотрііапі ORBs is not ready for in- 
tergalactic prime time. We believe that 
CORBA 2.0 and the new object services— 
including transactions, locking, life cycle, 
naming, and persistence—must be imple- 
mented in commercial ORBs before the 
technology can take off. The good news 
is that in this case, unlike the SQL world, 
the standards lead rather than lag the com- 
mercial offerings. 

Once distributed-object technology 
takes off, it can subsume all other forms of 
client/server computing, including TP 
monitors, SQL databases, and groupware. 
Distributed objects can do it all and do it 
better. Objects can help us break large 
monolithic applications into more man- 
ageable components that coexist on the 
intergalactic bus. They are also our only 
hope for managing the millions of soft- 
ware entities that will live on intergalactic 
networks. 

As shown in the figure “Three Waves of 
Client/Server Computing,” the Ethernet 
era of client/server saw a file-centered ap- 
plications wave followed by a database- 
centered wave. TP monitors and group- 
ware generated minor ripples. Distributed 
objects are the next big wave, and we be- 
lieve they're the only way to make the in- 
tergalactic client/server vision real. Are 
you ready to catch the wave? Ш 


Distributed 
objects 


Robert Orfali, Dan Harkey, and Jeri Edwards are 
the authors of Essential Client/Server Survival 
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JIM GRAY AND 
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n a simple client/server system, 
many clients issue requests and 
one server responds. But when 
you scale up from 50 clients to 
500 or more, this model breaks most 
operating systems. TP (transaction pro- 
cessing) monitors solve this scale-up 
problem by modifying the simple re- 
quest-response flow using techniques 
that have evolved over the last 30 years. 
They also introduce tools for design- 
ing, configuring, managing, and oper- 
ating client/server systems. We'll first 
focus on how TP monitors tackle the 
fundamental upsizing problem and then look at some of 
their configuration and management capabilities. 
Dedicating one server process per client is the obvious 
way to build a client/server application. In this model, client 
applications run concurrently; if one malfunctions, others are 
not affected. But the server-process-per-client design has two 
severe scalability problems. First, there’s the percentage 
problem. At 10 clients, each client gets 10 percent of the 
server; however, at 100 clients, each gets just | percent of 
the server. The shared server and its data become precious 
resources as the number of clients rises above 30 or so. 
Then there's the polynomial explosion problem (see the 
figure “Process per Client: XxYXZ Connections"). Each 
client typically wants to open several applications. Each ap- 
plication wants to open several files. So X clients opening 
Y applications each with Z open files results in XxY 
processes and XxYXZ connections and open files. Before 
long, this adds up to thousands of processes, tens of thou- 
sands of connections, and a crashed operating system. 
The obvious solution to these problems was to go from 
a server process per client to a server process per server 
(see the figure "Process per Server: X+Z Connections"). 
Many companies implemented an efficient operating system 
within the operating system—folding the entire applica- 
tion within one operating-system process. This TP operat- 
ing system implemented a private thread library and built a 
private file system based on the host operating system's 
raw file interface. Typical of this approach was IBM’s orig- 
inal CICS, which could support hundreds of clients on a 
half-MIPS, 100-KB server running DOS/360. The idea was 
reincarnated in the 1980s by Novell's NetWare and by 
Sybase's SQL Server. 
Sybase multithreaded a single Unix process and added 
stored procedures, thus getting a three times speedup and 


a 10 times scale-up ad- 
vantage over the pro- 
cess-per-client servers 
from Oracle, Ingres, and 
Informix. Today, data- 
base vendors have cop- 
ied the Sybase design 
and offer multithreaded 
servers with stored pro- 
cedures. Novell’s Net- 
Ware file server, intro- 
duced in 1982, quickly 
evolved into a database 
and applications server. 
By using inexpensive 
threads and emphasizing 
the performance of the 
simple requests, Net- 
Ware was able to sup- 
port many clients with a relatively modest server. 

The process-per-server design addresses the percent- 
age problem by offering efficient services. Novell is justly 
proud of NetWare’s ability to service a client’s disk re- 
quest in under a thousand instructions, which is 10 to 100 
times better than such general-purpose operating systems 
as OS/2, Unix, and Windows NT. The process-per-server 
design solves the polynomial explosion problem by having 
only one server process. There are only X client connections 
to the server; Y applications at the server collectively open 
only YxZ files. These are manageable numbers. 


accommodate 
hundreds or 
thousands of 


clients, today’s 
operating systems 
break down. Here’s 
how TP monitors 
come to the rescue. 


Applications Server Partitions 
CICS, NetWare, and Sybase have been extraordinarily 
successful, but there are problems with the process-per- 
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P Monitors 


When client/server 
applications grow to 
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Process per Client: X > Y > Z Connections 


Clients 


Servers 


Each client can use many server processes, and each server process can use many files. The resulting 
polynomial explosion can rapidly overwhelm an operating system. 


Process per Server: X--Z Connections 


Clients 


Server 


Using threads, a single-server process drastically reduces the number of connections and open files 


required to support a given number of clients. 


Process per Partition: X--1 Connections per Server 


Clients 


Server partitions 


Files 


With partitioned data, the application can scale across multiple servers. But It’s tricky to partition the 
data, and clients have to maintain connections to multiple servers. 


server design. It does not scale to shared- 
memory symmetric multiprocessors be- 
cause the single operating-system process 
uses a single processor. Other processors 
just sit idle. If that single operating-sys- 
tem process faults or waits in any way, the 
entire server stalls. Even worse, the pro- 
cess-per-server design does not scale to 
clusters of servers. 

Beyond these scalability problems, the 
process-per-server model has a manage- 
ability problem. The design creates a 
monolithic process that collapses all ap- 
plications into one address space. A bug in 
any application can crash the server. 
Changing any application can impact all 
others. 

These scaling and management prob- 
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lems obviously suggest the idea of a pro- 
cess-per-application-server partition (see 
the figure “Process per Partition: Х+1 
Connections per Server"). The idea is to 
specialize a process or processor to ser- 
vice a particular application function. You 
scale the system by adding servers for 
each application. If an application satu- 
rates a single server, you partition the ap- 
plication data and dedicate a server to each 
partition. 

The process-per-application-server-par- 
tition technique is widely used to scale up 
CICS, NetWare, Sybase, and Oracle ap- 
plications. The difficulty is that it reintro- 
duces the polynomial explosion problem. 
The clients must connect to each applica- 
tion-server partition, log on to it, and main- 


tain a connection with it. The client code 
needs to route requests to the appropriate 
partition. 

It is not easy to partition most applica- 
tions. À particular request may touch many 
partitions. There are often central files or 
resources that all partitions or applications 
(e.g., the customer list, the price list, and 
the bindery) use. Partitioning such re- 
sources is not possible, so they must be 
replicated or managed by a shared server. 
Nonetheless, process-per-application par- 
tition is the most widely used scalability 
technique today. 

All the solutions described so far in- 
volve two kinds of processes: clients or 
servers. These are generically called two- 
ball designs. All the two-ball designs ex- 
pect the client to find the servers and route 
requests to the appropriate server. Each 
server authenticates the client and man- 
ages the connection to the client. 


Routers: A More Scalable Design 

The three-ball model introduces a router 
function (see the figure “‘Three-Ball Model: 
Routers Have X+A Connections”), The 
client connects to a router, and the router 
brokers client requests to servers. The 
client is authenticated once and sends all its 
requests through a single connection to its 
router. This design scales by adding more 
routers as the number of clients grows. 

Routers typically create and manage 
pools of application-server processes. All 
members of a process pool provide iden- 
tical services. A pool can be distributed 
across the several nodes of a cluster; the 
routers balance the load. Each application 
can have a separate server pool. The router 
can run different pools (applications) at 
different priorities to optimize response 
time for simple requests. If a server fails, 
the router redirects the request to another 
member of the pool. This arrangement pro- 
vides load-balancing and transparent server 
fail-over for clients. 

IBM’s IMS, built in 1970, was the first 
three-ball system. It had a single router 
process. With time, Tandem (Pathway, 
1979), Digital Equipment (ACMS, 1981 
and RTR, 1987), AT&T (Tuxedo, 1985 
and Topend, 1991), and Transarc (Encina, 
1993) generalized the ideas to provide 
many additional features. 

The process-per-client model had the 
virtue of implementation simplicity, and 
each client benefitted by having its own 
server process. However, the design did 
not scale up because of the percentage 
problem and the polynomial explosion 
problem. The two-bail model collapsed all 
the applications together, thereby solving 


these two problems but creating other scal- 
ability problems. 

The three-ball model multiplexes the 
several clients down to a few server 
processes. This solves the polynomial ex- 
plosion problem, but the percentage prob- 
lem remains an issue. The three-ball model 
uses the operating system to provide server 
processes. The benefit is that the router 
and applications can use symmetric mul- 
tiprocessors and clusters. They can scale up 
to large systems with high throughput. If 
the router is designed carefully and the op- 
erating system dispatches well, the three- 
ball model can compete with the unipro- 
cessor two-bal] systems. 

The three-ball model allows the appli- 
cations designer to use either a process per 
server CPU, a process per application, or a 
process per client, which is the most in- 
teresting case. By dynamically connect- 
ing the client to a server on an as-needed 
basis, the three-ball router increases the 
duty cycle on each server. This solves the 
polynomial explosion problem while still 
allowing the application to have simple 
interactions with the client. 

Initially, classic CICS (on the main- 
frames) was implemented as a two- 
ball model. When CICS was reimple- 
mented on Unix to be portable, it was 
implemented as a three-ball system built 
above Transarc's Encina toolkit. Now it 
is fair to say that all the popular TP mon- 
itors, such as IMS, CICS, ACMS, Path- 
way, Encina, Topend, and Tuxedo, are 
three-ball systems. 


TP Monitors and ACID Transactions 
Originally, TP monitor meant telepro- 
cessing monitor—a program that multi- 
plexed many terminals (clients) to a single 
central server. Over time, TP monitors 
took on more than just multiplexing and 
routing functions, and TP came to mean 
transaction processing. What's a transac- 
tion? A transaction is a set of actions that 
obeys the four so-called ACID proper- 
ties—atomic, consistent, isolated, and 
durable (see the text box "The Four ACID 
Properties"). 

The ISO/TP standard (1500026) defines 
how to make transactions atomic, and the 
X/Open Distributed Transaction Process- 
ing standard defines a system structure and 
API that lets servers participate in atomic 
transactions. The transaction tracking sys- 
tem in NetWare, the resource manager in- 
terfaces in TP systems, and the transaction 
mechanisms of many SQL products can 
be used to build ACID applications. 

TP monitors go well beyond a database 
system's narrow view of ACID applica- 


tions. A TP monitor treats each subsys- 
tem (i.e., database manager, queue man- 
ager, and message transport) as an ACID 
resource manager. The TP monitor coor- 
dinates transactions among them. For ex- 
ample, a TP system will assure that when 
a database gets updated, an output mes- 
sage is delivered and an entry is made in 
the work queue, either all these actions 
will occur (exactly once) or none will. 

Beyond ACID, TP monitors configure 
and manage client/server interactions. 
They help applications designers build and 
test their code. They help systems admin- 
istrators install, configure, and tune the 
system and help the operator with repeti- 
tive tasks. They also manage server pools. 
Finally, they connect clients to servers and 
provide efficient system services to appli- 
cations. 


Queued, Conversational, and 

Work-Flow Models 

Most TP monitors have migrated from a 
two-ball to a three-ball model in which the 
client performs data capture and local data 
processing and then sends a request to a 
router. The router brokers the client re- 
quest to one or more server processes. 
Each server in turn executes the request 
and responds. Typically, the server man- 
ages a file system, database, or BBS shared 
among several clients. This design has 
evolved in three major directions: queued 
requests, conversational transactions, and 
work flow. 

Queued TP is convenient for applica- 
tions where some clients produce data 
while others process or consume it. E-mail, 
job dispatching, EDI (Electronic Data In- 
terchange), print spooling, and batch re- 
port generation are typical examples of 
queued TP. TP monitors include a sub- 
system that manages transactional queues. 
The router inserts a client's request into a 
queue for later processing by other appli- 
cations. The TP monitor may manage a 


pool of applications servers to process the 
queue. Conversely, the TP monitor may 
attach a queue to each client and inform 
the client when messages appear in its 
queue. Messaging applications are exam- 
ples of queued transactions. 

Simple transactions are one-message- 
in, one-message-out client/server interac- 
tions, much like a simple RPC (remote 
procedure call). Conversational transac- 
tions require the client and server to ex- 
change several messages as a single ACID 
unit. These relationships are sometimes 
not a simple request-response but rather 
small requests answered by a sequence of 
responses (e.g., a large database selection) 
or a large request (e.g., sending a file to a 
server). 

The router acts as an intermediary be- 
tween the client and server for conversa- 
tional transactions. Conversational trans- 
actions often invoke multiple servers and 
maintain client context between interac- 
tions. Menu and forms-processing systems 
are so common that TP systems have 
scripting tools to quickly define menus 
and forms and the flows among them. The 
current menu state is part of the client con- 
text. Applications designers can attach 
server invocations and procedural logic to 
each menu or form. In these cases, the TP 
monitor (router) manages the client context 
and controls the conversation with a work- 
flow language. 

Work flow is the natural combination 
of conversational and queued transactions. 
In its simplest form, a work flow is a se- 
quence of ACID transactions following 
a work-flow script. For example, the script 
for a person-to-person E-mail message is 
compose-deliver-receive. Typical scripts 
are quite complex. Work-flow systems 
capture and manage individual flows. À 
client may advance a particular work flow 
by performing a next step in the script. 
The systems designer defines work-flow 


scripts as part of the application design. 
continued 


Three-Ball Model: Routers Have X+-A Connections 


Clients Routers 


Application 
server pools 


Files 


Routers manage pools of application-server processes and broker cllent requests to servers. This design 


scales by adding more routers. 
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Administrative tools report and adminis- 
ter the current work-in-process. 


Writing Applications in a TP System 

TP systems vary enormously, but the gen- 
eral programming style is to define a set of 
services that the server will provide. Each 
service has a message interface. To im- 
plement a system, you define client pro- 
grams that generate these messages and 
server programs that service them. 

In the two-ball model, your server pro- 
gram runs inside the TP monitor as, for 
example, a Sybase Transact SQL, Oracle 
PL/SQL, or CICS program. In the three- 
ball model, a C, C++, or COBOL pro- 
gram runs in a standard process using the 
TP system library to get and send mes- 
Sages. 

Service programs are invoked with a 
message either from a queue or directly 
from a client. The service program exe- 
cutes the application logic and responds 
to the client with a response message. 

TP systems generally provide tools to 
automate construction of forms-oriented 
clients and of simple applications servers 
that can serve as templates for customiza- 
tion. Other tools come from independent 
tool vendors, such as Intersolv, Magna, 
Texas Instruments, and Dynasty. 


System Configuration, Management, 

and Operation 

TP monitors allow you to build enormous 
client/server systems. Before three-ball TP 
monitors appeared on Unix systems, it was 
hard to scale up to (never mind manage) 
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300 clients. Today, most vendors are 
reporting TPC-A and TPC-C benchmarks 
demonstrating thousands of clients at- 
tached to a single server and tens of thou- 
sands attached to server clusters. 

Now that you can build such systems, 
how do you manage them? TP monitors 
have evolved a broad suite of tools to con- 
figure and manage servers, as well as large 
populations of clients. 

The TP monitor thinks of each data- 
base and application as a resource man- 
ager. These resource managers register 
with the TP monitor, which, in turn, in- 
forms them of system checkpoints and 
shutdowns and provides an overall oper- 
ations interface to coordinate orderly sys- 
tem start-up and shutdown. Database sys- 
tems, transactional queue managers, and 
remote TP systems all appear to be re- 
source managers. 

The TP monitor views each application 
as a collection of service programs run- 
ning on one or more servers and provides 
tools to package these services relative to 
servers. Typically, short-running or high- 
priority services are packaged together, 
and batch or low-priority work is pack- 
aged in separate server processes. 

After packaging the services, an ad- 
ministrator assigns security attributes to 
them. Aspects of security typically in- 
clude role, workstation, and time, so, for 
example, clerks might be allowed to make 
payments from in-house workstations dur- 
ing business hours. The TP monitor pro- 
vides a convenient way to define users 
and roles and to specify the security at- 


tributes of each service. It authenticates 
clients and checks their authority on each 
request, rejecting those that violate the se- 
curity policy. 

Each service has a desired response 
time. Some services are long-running re- 
ports or minibatch transactions, and others 
are simple requests. TP monitors manage 
the size and priority of server pools so that 
each service meets its response-time goals. 
The administrator can control how many 
processes or threads are available to each 
service. Server pools can be spread over 
multiple nodes of a cluster, and this num- 
ber can be dynamic, growing as loads do. 
When the number of requests for service 
exceeds the maximum size of the server 
pool, requests are queued until the next 
server becomes available. 

Systems involving thousands of clients 
and hundreds of services have lots of mov- 
ing parts. Change is constant, and TP mon- 
itors manage it on the fly. They can, for 
example, install a service by creating a 
server pool for it. Even more interesting, 
they can upgrade an existing service in 
place by installing the new version, cre- 
ating new servers that use it, and gradu- 
ally killing off old servers as they com- 
plete their tasks. Of course, the new version 
must use the same request-reply interface 
as the old one. 

TP systems mask failures in a number of 
ways. At the most basic level, they use the 
ACID transaction mechanism to define 
the scope of failure. If a server fails, the TP 
monitor backs out and restarts the trans- 
action that was in progress. If a node fails, 
it migrates server pools at that node to 
other nodes. When the failed node restarts, 
the TP system's transaction log governs 
restart and recovery of the node's resource 
managers. 


Innovative TP Techniques 

Modern database systems can maintain 
multiple replicas of a database. When one 
replica is updated, the updates are cross- 
posted to the other replicas. TP monitors 
can complement database replication in 
two ways: First, they can submit transac- 
tions to multiple sites so that update trans- 
actions are applied to each replica, thus 
avoiding the need to cross-post database 
updates. 

More typical, TP systems use database 
replicas in a fallback scheme—leaving the 
data replication to the underlying database 
system. If a primary database site fails, the 
router sends the transactions to the fall- 
back replica of the database. This hides 
server failures from clients— giving the il- 
lusion of instant fail-over. Because the 
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Compaq LTE Elite 4/75 CX 


to be the perfect solution for your needs in the office. 

There's nothing lost when you're on thc road, either. 
Because the LTE Elite is our most powerful notebook. 
And with its built-in AC adapter, you won't find yourself 
lugging around any extra baggage. 

Simply put, buying an LTE Elite right now and getting 
a free SmartStation is a great deal. And this terrific offer 
is only available from Compaq. So, if you want to find 
out where you can buy one great computer for the road 
and get another for the office 
COMPAQ 


free, you should call us now. 


332- R EE 


h 4/10/95 or while supplies last. Offer valid in U.S. only. Keyboard, mouse and monitor not included. 


©1995 Compaq Computer Corporation, All rights reserved. 
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IP-Lite vs. IP-Heavy 


ccording to database advocates, 

1 database transactions with 
stored procedures are all the trans- 

action management anyone requires. That's 
the *TP-Lite" philosophy. In contrast, advo- 
cates of TP (transaction processing) moni- 
tors extend the notion of transactions beyond 
data resources. TP monitors track the exe- 
cution of functions on a single server or sev- 
eral servers. That's the “TP-Heavy” approach. 
TP-Lite is to TP-Heavy as a bicycle Is to a 
Harley-Davidson motorcycle. TP-Lite can best 
be defined by what it lacks. TP-Lite functions 
don't execute under global transaction con- 
trol. There's no global supervisor and only 
primitive process management. TP-Lite server 
functions incorporate only a single resource 
manager (i.e., the local database), and they 
don't support any form of ACID (atomic, con- 
sistent, isolated, and durable) nesting. TP-Lite 
may be adequate for a number of purposes, 
but the missing ingredients are rarely men- 
tioned in the database marketing literature. 


Scope of the Commit 
A TP-Lite stored procedure is written in a 
database vendor's proprietary procedural 
language (e.g., PL/SQL and Transact SQL) 
and is stored in the database. A stored pro- 
cedure is a transactional unit, but it can't 
participate with other transactional units in a 
global transaction. tt can't call another trans- 
action and have it execute within the same 
transaction boundary. So you have to write 
large transactions that put everything within 
the scope of the commit, which doesn't help 
the cause of modularization or reuse. 

In contrast, TP-Heavy procedures are written 
using standard procedural languages. For TP- 
Heavy, global transactions are second nature. 


Managing Heterogeneous Resources 
A TP-Lite stored procedure can commit trans- 
action resources that are only on the ven- 


router uses ACID transactions to cover 
both messages and database updates, each 
transaction will be processed exactly once. 
Without this router function, clients must 
explicitly switch servers when a primary 
database server fails and probably won't 
preserve exactly once semantics during 
the switchover. 

RPC and request broker technologies 
are the bread and butter of TP systems. 
The emerging crop of commercial ORBs 
(object request brokers), whose perfor- 
mance can sometimes be measured not in 
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dor's database or resource manager. It can- 
not synchronize or commit work that is on a 
foreign (local or remote) database or resource 
manager. 

TP-Heavy procedures can easily handle 
ACID updates on multiple heterogeneous re- 
source managers within the scope of a single 
transaction. 


Process Management 

A TP-Lite stored procedure gets invoked, ex- 
ecuted under ACID protection (within a single- 
phase commit), and can then be cached in 
memory for future reuse. That's about it. 

In contrast, TP-Heavy processes are pre- 
started and managed as server pools. As 
the load on a server pool grows, more pro- 
cesses start automatically. 

Server pools support priorities and other 
class-of-service attributes. Server processes 
are protected from one another. If a server 
process dies, it can be restarted, or the trans- 
action can be reassigned to another server 
process in that class. The entire environ- 
ment runs under the constant supervision 
of the TP monitor. The server pool concept 
helps the TP monitor understand what class 
of service is required for a particular group of 
functions. It's an intelligently managed en- 
vironment. 


Client/Server Invocation 

The TP-Lite stored procedure invocation is 
extremely nonstandard. Vendors provide 
their own proprietary RPC (remote proce- 
dure call) invocation mechanism. The RPCs 
are not defined using an IDL (Interface De- 
finition Language), and they're not integrated 
with global directory, security, and authen- 
tication services. The communications links 
are not automatically restarted, and they 
are not under transaction protection. In 
addition, TP-Lite does not support MOM 
(message-oriented middleware) or conver- 


transactions per second but rather in sec- 
onds per transaction, would do well to 
embrace the three-ball model and the tech- 
niques pioneered by TP systems. Mean- 
while, the venerable TP monitors, CICS, 
IMS, ACMS, Pathway, Tuxedo, Encina, 
and Topend, will continue to evolve as 
high-performance message routers and 
server-pool managers. Ш 


Jim Gray is a specialist in database and transac- 


tion-processing systems. He has worked for IBM, 
Tandem, and Digital on projects including Sys- 


sational exchanges. 

In contrast, the TP-Heavy environment is 
open to different communications styles. The 
RPC can use DCE (Distributed Computing 
Environment) as its base. Queued TP (a com- 
mon option in TP monitors) is reemerging 
with the new name MOM. Most TP monitor 
vendors also support APPC/CPEC (Advanced 
Program-to-Program Communications). 


Performance 
TP-Lite stored procedures are faster than 
networked static or dynamic SQL. But they 
don't perform as well as TP-Heavy managed 
procedures, especially under heavy loads. 
The TP monitor offloads the database 
server by multiplexing client requests. It acts 
as a funnel on top of whatever funnel the 
database may have already put in place. So 
the TP monitor helps with both scalability 
and performance. Significant cost savings 
can be achieved because fewer database 
resources are needed to support a given 
workload. The Standish Group says: “Today, 
virtually all standardized transaction pro- 
cessing benchmark results (e.g., TPC-A) are 
executed with a TP monitor managing the 
application services in front of a database.” 


The Bicycle or the Harley 

TP-Lite is useful in situations where you're 
dealing with a single vendor’s database and 
fewer than 50 users. It's ideal in these entry- 
level environments, because you have to 
deal with only one server component: the 
database. The TP-Lite vendors also under- 
stand how to market their wares—an im- 
portant advantage. 

However, TP-Heavy technology is critical 
to the future of client/server computing. TP 
monitors allow us to mix components in all 
sorts of wild combinations; at the same time, 
they guarantee that everything meshes like 
clockwork. 


tem R, SQL/DS, DB2, IMS-Fast Path, Encompass, 
NonStopSQL, Pathway, TMF, Rdb, DBI, and 
ACMS. He is editor of The Benchmark Handbook 
for Database and Transaction Processing Systems 
(Morgan Kaufmann, 1993) and coauthor of Trans- 
action Processing Concepts and Techniques (Mor- 
gan Kaufmann, 1992). Jeri Edwards is director 
of transaction processing and client/server soft- 
ware development at Tandem Computers and one 
of the authors of Essential Client/Server Survival 
Guide (Van Nostrand Reinhold, 1994). You can 
reach them on the Internet or BIX at Gray@crl 
‚сот or Edwards Jeri(? Tandem.com, respectively. 
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Ошо thisworld graphics 
have P» on the bib din 


Personal workstations from Intergraph Computer Systems transport you to a world where high-end graphics software runs alongside your office 
automation tools — at a cost that won’t send your budget into orbit. Until now, the processing power required for high-level CAD/CAM/CAE software 
forced you to work in two separate worlds: a PC for your office tasks and a workstation for intensive graphics design. 


Now you can experience warp speed in both worlds. Personal workstations (TD-2 through TD-5) are equipped with single or dual Intel Pentium 
processors. In addition, they implement a workstation-like architecture that boosts Pentium power. So compute-intensive engineering operations — 
and your Microsoft Windows applications — run at lightning speed. And you can choose either Windows NT or Windows/DOS. 


Light years beyond other systems, personal workstations are the first to implement the full thrust of OpenGL for graphics acceleration. So you can rocket 
through intensive 3D graphics operations such as rendering, modeling, and animation up to 100 times faster than conventional technology allows. 


Why pay astronomical prices for workstations or push a PC beyond its limits? Choose the only Intel-based system made for the world of graphics — 
the personal workstation from Intergraph Computer Systems. 


Call today: 800-763-0242 or 1-205-730-5441. Or reach us on the Internet at | NTERGRAPH 


http:/Avww.intergraph.com. COMPUTER SYSTEMS 
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MORE DISK SPACE. 


Uninstall 


FROM THE PEOPLE WHO BROUGHT 
YOU MORE MEMORY 


Have you ever tried to clean up your system? 

Then you know that removing all of the 
Windows™ apps, files and system components 
you don't want in order to make room for the things 
you do want is next to impossible, 

Unless you have the right tool. 

With Quarterdeck’s new CleanSweep™ at your 
disposal, you can safely unclog your system and 
free up megabytes of precious disk space with 
the greatest of ease. 


A DISK IS A TERRIBLE THING TO WASTE. 

So before you blow a bunch of money on a new 
drive, grab your mouse and ask CleanSweep to 
analyze a program for you. э 

The long list of system files, _ 
DLLs, VxDs, Help files, .ini files, 
add-ons and other stuff that 
pops up on your screen will 
give you a pretty good idea — 
of how much disk space you've been wasting. 

And since all those files are scattered all over 


your system, they're very hard to find. Which is 
why CleanSweep comes equipped with exclusive 
Helper Technology that understands the bizarre 


installation habits of popular Windows programs, 


TO DELETE. OR NOT TO DELETE. 
CleanSweep knows more than just where to look 
for the maximum number of files. it also knows 
what to do when it finds them. 

And what not to do. 

Since uninstalling the wrong file-say, a shared 
DLL-can disable other programs you use daily, 
CleanSweep uses SuperLinks to track files that 
are needed by multiple applications. 


r1 rris Prud Sue VÀ NM 


| CleanSweep 


It also lets you view any file, confirm every 
action, undo anything you ve done and even 
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perform trial runs to see how much disk space 
you're about to gain. 

Which is just the sort of ingenious func- 
tionality you'd expect from Quarterdeck, the folks 
who brought memory management to millions 
with the legendary QEMM® 


LEAVE NO FILE UNTURNED. 
To really get the most out of CleanSweep, you'll 
want to use it to track down and delete duplicate, 
backup, archive, help and bitmap files. 

Not to mention unneeded system compo- 
nents such as graphics drivers, fonts, wallpaper, 
system files and screen savers. 

But before you can do any of this, you'll 
need to see your nearest reseller. 
Or call us at 800-354-3222. 
Wherever you buy 
CleanSweep, if you're not 
| thrilled, you can return it within 
30 days for a full refund. No questions asked. 
Don't worry. CleanSweep uninstalls itself. 


Quarterdeck 


© 1995 Quarterdeck Office Systems. ine. (202) 


JONATHAN MACKENZIE 


uring the early 1980s, I 
spent six months pro- 
totyping a retail cash- 

" processing application 
in Applesoft BASIC, and another six 
months with a compiler and a 6502 as- 
sembler honing the software to perfec- 
tion. One day my boss called me into 
his office. "Look at this," he said, flick- 
ing through the menus and the all-too- 
familiar screens. "It's so simple." 1 
flushed with pride; here was recognition 
at last. "Yes," I agreed. “It is simple." 
"So what the hell took you a year?," 
was the response. 

Lotus Notes is a little bit like that: It has been evolving 
for nearly as long as Microsoft Windows has, and you can 
only guess how much was thrown away over the years. 
But what's remaining is deceptively simple. 

Deceptively? Yes, because from an IT (information tech- 
nology) perspective, you can suddenly build bigger and 
more distributed systems— with all the problems that pro- 
cess implies. It's also deceptive because such systems typ- 
ically require conventional RDBMS (relational DBMS) 
capabilities that Notes awkwardly lacks. But for end users 
swamped with piles of documents, Notes makes it easy to 
build real client/server applications to help manage those 
documents. 


Documents, Views, and Forms 

A Lotus Notes database contains only documents— its 
data records. But these data records are miles ahead of the 
conventional kind (e.g., "Given x bytes per record, record 
N must be at offset N x x."). So, designer Iris Associates 
(which is now a part of Lotus Development) coined the 
term document for a dynamic data record of indetermi- 
nate size that can store any of seven different types of data: 
text, text lists, numbers, number ranges, times/dates, time/ 
date ranges, and type composites. 

A type composite, also known as a rich-text field, is a 
flexible, self-describing format that can store just about 
anything that you care to paste or embed into it. This in- 
cludes word processor files, spreadsheets, bit maps, OLE 
objects, sounds, hypertext links (i.e., doclinks) to docu- 
ments in the same or a different database, and even—if 
a C programmer using the Notes API so arranges—user- 
defined data types. To avoid confusion between a document 
in the Notes sense and a conventional document (e.g., a 
word processor or spreadsheet file), I will hereafter refer to 
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Document hepositories 


Notes data records sim- 
ply as notes. 

Views are windows 
for browsing through 
the database; they're 
sorted by pertinent data 
fields. Each column in 
a view either maps to 
a field in each note or 
shows the result of a Lo- 
tus ]-2-3-like formula. 
Using categories derived 
from the values in a database, a view can expand and con- 
tract in much the same manner as the outliner in a word 
processor does. 

Forms are templates for entering and displaying a note's 
data. A form can contain static text, bit maps, data fields, 
and command buttons. The fields of a form map by name 
to the fields of a note, so a user can enter data with one form 
and view it using another. 

From a user's perspective, you double-click on a Notes 
database icon to open a window containing a view. You 
then scroll through the view to the note that you want and 
double-click on it; another window opens to display the 
note's data in a form. It might contain, for example, an 
Ami Pro icon. Double-clicking on that launches the ap- 
plication and opens an embedded Ami Pro file for edit- 
ing. When you quit Ami Pro, the file is stored safely back 
in the note. 

Because notes are such flexible containers, a database 
can store all the elements of its own user interface within 
itself —icons, forms, views, macros, and so forth. Thus, 
each database becomes a completely self-contained ap- 
plication. continued 


beginners can 


document 
repositories in true 
client/server fashion 
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With Notes, even 


create and manage 
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Transmitting Documents by Replication 
Replication means cloning a Lotus Notes 
application (or database—the terms are 
usually synonymous). There's no restric- 
tion on how many replicas can exist, and 
no single replica serves as the master. Each 
replica accumulates its own unique addi- 
tions and deletions (the latter are repre- 
sented by deletion stubs). 

Replicas synchronize in two ways. Serv- 
er-based replication is typically a sched- 
uled affair; a task on one Notes server 
opens a dial-up or LAN connection to an- 
other. Client-based replication occurs in- 
termittently at a user's discretion—per- 
haps from a laptop that dials in to a Notes 
server from a hotel room. 

Either way, the involved parties first es- 
tablish each other's identity. Next, they 
consult their replication histories and build 
a list of the data notes, design notes, and 
ACL (access-control list) notes that have 
changed since the pair last replicated. Sub- 
ject to each application's access permis- 
sions from the other, they then start to ex- 
change notes. The first note to be swapped 
is the ACL, which can then govern access 
permissions for the rest of the exchange. 

After all notes have been successfully 
swapped, both replicas update their repli- 
cation-history records. Since an applica- 
tion doesn't know which other applica- 
tions it will replicate with in the future, or 
when, all deletion stubs are kept intact. 
They're finally removed after the deletion- 
stub-purge interval, which is typically 90 
days. 

What happens when, say, my cowork- 
er Fred and I use different replicas of the 
same database, which contains a note that 
has an embedded Ami Pro 
memo? I make some edits. 
Fred makes some different 
ones. Then we replicate F 
with each other. (In a real- 
life situation, we'd likely 
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both dial in and replicate ХІУ а Ele Edt View Insert Format Tools 


with the office server, but 
the effect is the same.) 
Sooner or later, howev- 
er, a fight will inevitably 
develop. In fully connected 
client/server scenarios, 
user-interface software ar- 
bitrates overlapping edit 
requests. But Notes, only 
intermittently connected, 
handles conflicts the only 
way it can. Both notes end 
up in both databases, and 
the one that loses the edit- 
ing battle is marked "Edit 
or replication conflict." 
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Creag business in the South Pacific 
D Marketing 
Signatory Michael Smith _ 


Creating Business - 
-in the South Pacific] 


From then on, it's up to the humans to re- 
solve things. 


The Notes Document Repository 

Some say that in any organization with 
more than 500 employees, there are no 
medium-size Notes databases. (And with 
its current average of 230 users per site, 
Notes isn't selling to small enterprises— 
yet.) A typical large organization has either 
one big application, with professional de- 
velopers, thousands of users, and a bud- 
get to match, or a little database used by 
a team of about eight people, built by an 
IT-aware member of that team. 

Typically, a large organization will start 
out with one big Notes application, often 
a personnel-oriented one with a hybrid 
client/server architecture. Such an appli- 
cation enables smaller workgroups, typi- 
cally driven by the need to manage docu- 
ments, to build and use their own Notes 
applets. 

Ali organizations, large and small alike, 
have a standard document repository: the 
file server, a labyrinth of directories with 
thousands of files named in the DOS 8.3 
format. Users can more effectively clas- 
sify, navigate, and search for those files 
if they are placed under Notes' control. To 
create a simple Notes repository from the 
standard Document Library template, you 
only need about the same level of skill re- 
quired to produce a useful spreadsheet. 


Link, Attach, or Embed? 

Word processor files can be left in native 
DOS format and linked to a note. Alter- 
natively, there are three ways to move the 
contents of files directly into Notes—link- 
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During the edit of an embedded file, double-clicking on the icon in the rich-text field of a note 
launches the host application under OLE 1.0 control. 
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ing, attaching, and embedding. 

Based on Microsoft's DDE protocol, 
linking is a kind of dynamic copy-and- 
paste operation that's just too clunky to 
be of any real value within an occasion- 
ally connected workgroup. I’ve seen grown 
men break down and cry trying to get the 
Paste/Special/Link menu option to work 
smoothly and consistently across a net- 
work. And if you’re trying to work at home 
away from the LAN, forget it. That said, 
however, the two most useful protocols, 
DIP (Document Insert Protocol) and OLE, 
are both layered on top of DDE. 

Any kind of disk file can be attached 
to a note. Notes stores a copy of the file 
in the document database, representing it 
as an icon in a rich-text field. DIP works 
by looking in the NOTES.INI file for the 
DDE strings required to launch an appli- 
cation and to pass it a command to open 
a file. The application need only be capa- 
ble of being a DDE server. “DIP will prob- 
ably go away by Notes version 3,” a Lotus 
spokesperson once commented, “by which 
time most applications will be supporting 
OLE.” 

But today, on the eve of Notes 4.0, DIP 
is still with us and should not be under- 
estimated as an effective tool in the doc- 
ument-repository designer’s kit. Why? 
It has the merit of simplicity. When you 
double-click on a file-attachment icon, 
Notes asks whether you want to detach 
the attachment (i.e., extract a copy as a 
separate file) or launch it. If you choose to 
launch it, Notes creates a temporary disk 
file and then passes its name to the host 
application. 

This technique works well when most 
material is read-only or is 
created by a few and read 
by the majority. But updat- 
ing a file in place is awk- 
ward. You have to save it 
by another name, switch to 
Notes, put the note in edit 
mode, delete the existing 
attachment, attach the new 
file, save the note, and re- 
member to delete the saved 
file from your disk. 

By contrast, a document 
in the form of an embed- 
ded OLE 1.0 object is a lot 
easier to update. Like the 
attachment, a word proces- 
sor file resides physically 
in the database. And, as 
with an attachment, the 
host icon is displayed in a 
rich-text field. But double- 
click on the icon, and you 
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We ve Made Network Faxing 
Easy and Affordable 


Delrina has put the benefits of network 
faxing within your reach. Meet Delrina 
WinFax PRO for Networks" 4.0 — the 
easy, affordable way to share fax modems 
and telephone lines across your network. 

The benefits of WinFax PRO for 
Networks are enormous. Save the 
expense of buying individual fax modems 
and telephone lines. Make your people 
more productive, by letting them fax 
directly from their own PC. And, WinFax 
PRO for Networks is so easy to use and 
implement that you can have your entire 
group up and running in no time. 


Easy to Use. лоас o з 


printing from your PC. Using the world's 
best-selling, most award-winning fax 
software, WinFax PRO" 4.0, you can send 
faxes directly from any Windows appli- 
cation. Then, choose any fax modem on 
your LAN or let WinFax PRO for 
Networks select one for you. To send a 


fax to a group of people, 
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E 


WinFax PRO for Networks will even 
use up to four modems at once. And 
because everything takes place in the 
background, you can continue working 


while you fax. 
Afford ahle WinFax PRO for 

a Networks is the most 
affordable solution for groups of up to 
50 people. You don't need a dedicated fax 
server. Start off with a few users sharing 
one fax modem and grow until everyone 
in your department is faxing. To expand, 
simply add more fax modems — up to 
four per server and 16 per workgroup, 
with as many workgroups per LAN as 
you need. To add more users, simply 
purchase affordable 10, 25 and 50 volume 
user packs. 


N. America: 1-800-598-8679 UK: 


Germany: +49/89/64 19 22-0 
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44(0)181-207-3163 
France: 33.1.46.94.80.40 


Com atihle WinFax PRO for 

D s Networks also inte- 
grates with your existing hardware and 
software. It supports over 600 popular 
fax modems. It works with all popular 
networks including Novell NetWare? 
Microsoft Windows for Workgroups* 3.11 
and Artisoft LANtastic™ Plus, it routes 
faxes using all popular e-mail packages 
like Microsoft Mail" (MAPD, Lotus 

cc: Mail" (VIM) and all MHS-compatible 
systems. If you don't have e-mail, simply 
forward faxes directly to another WinFax 
PRO user over your network. 


Call Today! 525 taxing are 


now within your reach. WinFax PRO for 
Networks gives you an easy and afford- 
able way to put faxing where it 
belongs-on your network. 


Call now for information 
or to upgrade from 
WinFax PRO or see your 
local dealer. 


T Y 


Detrina, WinFax PRO and WinFax PRO for Networks are trademarks of Detrina Corporation and its affiliated 
companies. Microsoft is a registered trademark of Microsoft Corporation. АЯ other product names are trademarks сї 
their respective owners. © 1994 Delina (Canada) Corporation. All rights reserved. 
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Notes and Relational Data 


n a conventional RDBMS (relational 
E DBMS), a contact management application 
invariably stores company data in one table 
and contact information in another. Because 
there's a many-to-one relationship between 
contacts and companies, many contact records 

. for a company can share a single company 
` record. 

But Notes is a document database, not a 
relational database, and it just can't work this 
way. Instead, applications designers typically 
rely on a useful feature of Notes called named- 
field inheritance. For instance, an application 
might present a company form with a button 
called Create New Contact. Its effect is to com- 
pose a new document that inherits the com- 
pany name, phone number, fax number, and 
other fields, leaving just the contact name to 
be entered. 

Unfortunately, this company information 
is now stored in the database twice. But other 
than their common data, no connection links 
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land in a new host application window 
with the file loaded (see the screen on page 
132). Edit away, close the host applica- 
tion window, and the edited file is written 
back into the note. Since this is an in-mem- 
ory operation, there's no temporary file to 
complicate matters. Lotus Notes 3.x sup- 
ports OLE 1.0 as a client, not as a server. 

For Unix users, there's LEL (Link, Em- 
bed, and Launch-to-Edit). Lotus Devel- 
opment and Software Pundits jointly de- 
signed and produced LEL at the same time 
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the two notes, so when you edit one, the oth- 
er remains unchanged. Worse, if you change 
the organization note and then create another 
contact, the new note has the new address, 
but the older one does not. 

One can argue that duplicating data is the 
only sane approach in a highly distributed, 
occasionally connected world. Nevertheless, 
it’s often necessary to layer relational capa- 
bility on top of Notes. There are three ways of 
doing this: You can build a custom Notes user 
interface to enforce relational integrity, build 
a server- or client-based agent to police the 
data, or tightly link Notes to a relational data- 
base. 

A custom user interface for Lotus Notes 
is typically a Windows client program that’s 
written in C and uses the Notes API. Alter- 
natives include Visual Basic (with the right 
VBX [Visual Basic custom control]), Power- 
Builder, and ViP, the Lotus visual program- 
ming interface for Notes. To add relational 


capability, a custom user interface must notice 
when a user saves a note so it can search the 
database for related notes and update them 
as well. 

A server-based agent, scheduled to run at 
timed intervals, can achieve the same results. 
Written in C to the Notes API, it runs on the 
server as an add-in task. Of course, you have 
to compile the program with a C compiler 
that's native to the server operating system, 
dedicate a server for development and test- 
ing, and (if you want to use the add-in on a 
different platform) port it. Moreover, if the 
add-in program blows up while running on a 
production machine, it usually takes the serv- 
er down with it. 

À good alternative to the server add-in pro- 
gram is a Notes API program running on a 
client PC. A simple periodic task launcher 
can run an agent (or a series of them), wait a 
few minutes, and then start from the top again. 
If the task launcher and the agents take their 
configuration parameters from a Notes — 


E c ^| database on a server, the whole show 


Conn 
agent 


that Notes was ported to Unix. LEL is the 
functional equivalent to OLE 1.0 and is 
specially designed to let users store and 
retrieve documents in a mixed Windows/ 
Unix environment. When an application 
is available on both these platforms, ob- 
jects that are created on one platform can 
be launched and run by the application on 
the other platform. 

At the time of this writing, only Ami 
Pro 3.0 enjoyed this exalted position. Like 
Microsoft, with its OLE toolkit, Lotus and 


"| can be controlled remotely (except 
| for reboots) and the workstation can 
be locked in a cupboard. 

A tight link between a Lotus Notes 
database and a SQL server usually 
takes the form of a program that's 
linked with both servers' API libraries 
(e.g., Notes and the Sybase DBLIB) 
and run by a scheduler task (see the 
figure "Synchronizing Notes and 
|. SQL”). Each time it runs, it must look 
| first at one side (e.g., the Notes data- 
| base)and ensure that all modifica- 
| tions made since the last time the 
| database was visited are used to up- 
| date the SQL server. Then it picks up 
all modifications made to the SQL 
database since the last time and uses 
them to update the Notes database. 


Software Pundits provide an LEL toolkit to 
enable Unix developers to incorporate the 
technology, both client and server, in their 
applications. 


S. G. Warburg’s Stream Repository 

File attachments are a central part of an 
international marketing system, called 
Stream Repository, developed by the cor- 
porate finance division of investment bank 
S. G. Warburg. Jeremy Stone, the director 
responsible for the project, remembers 


The other way. 


The FormFlow way. 


Now there ѕ a better way to measure development 
time for apps that route forms over e-mail. 


Г“ s right. We're talking a fraction of the time 
compared to a traditional development language 
or other forms software. 

Which means that only Delrina FormFlow" lets you 
deliver fully mail-enabled applications for purchase 
orders and change orders, vacation requests and 
budget approvals — in fact, any forms application you 
have in mind — completely designed, prototyped and 
deployed in hours instead of days or even months. 

To start, FormFlow comes with the richest set of 
electronic forms development tools you'll find. Tools 
that make it a cinch to create forms and customize the 
user interface by modifying the menus and ribbons. 

But it also comes with the Intelligent Forms 
Language; the fastest way possible to establish rules 
and procedures for intelligently routing any number 
of interdependent forms. 

FormFlow tightly integrates with all 
popular e-mail systems. It reads and 
writes virtually any combination 


of desktop and 
SQL databases, ER mesi 
including Ve 
ODBC and 
Lotus Notes. 

It supports 
Windows, Unix, 
Macintosh and 


DOS users. | 
Plus, it's 0 ETE и ER 
Delrina ForittFlow integrates e-mail and database 
the only forms technologies to quickly create applications with 
software to powerful forms routing capabilities. 


win two PC Magazine Editors' Choice Awards for '94, 

and outscore all other forms products in InfoWorld. 
All of which means that with FormFlow, it's 

not just when your application will be ready, it's what 

time. Call today. 


U.S. and Canada: 1-800-598-8673 
United Kingdom: 44(0)181-207-3163 
Germany: 49/89/64 19 22-0 
France: 33.1.46.94.80.40 


TAN Y 


Delrina, FormFlow, PerForm and Intelligent Forms Language are trademarks of 
Delrina (Canada) Corporation. All other product names are registered trademarks/ 
tradenames of their respective owners. ©1988 -1994 Delrina (Canada) Corporation. 
All rights reserved. 
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IN THE PIPELINE: NOTES 4.0 


JON UDELL 


II otes 4.0's first public showing, at Lo- 
| tusphere in January, brought 6000 
developers and business partners to their feet 
cheering. It should debut later this year. List- 
ed below are just some of V4's many im- 
provements, 

A single document interface. Open a V4 
database, and you land іп a single three-paned 
window that shows a folder hierarchy, a list 
of items in the current folder, and a preview 
of the current item (see the screen). It’s not 
a new idea, but it’s a big improvement for 
Notes. In V3, each open document got its 
own independent MDI (Multiple Document 
Interface) window. These cluttered the screen 
and obscured the controlling view. 

The current trend in efficient information 
display favors a single window with sub- 
panes and sliding splitters. Lotus wisely 
jumped on the bandwagon. 

Folders. For years, users and designers 
had to jam all database-level information dis- 
play into collapsible-outline views accessed 
through the Views menn. In V4, views be- 
come folders, always visible—and naviga- 
ble—in the folder pane. Folders in the view 
subtree collect documents automatically, 
based on a selection formula. Another subtree 
contains truly Mac-like nesting folders that 
hold ad hoc collections of documents. Other 
top-level folders hold the design elements 
and agents used to build V4 applications. 

Web browsing. V4 can work as 


Web page. Because the gateway connects to 
the outside world via TCP/IP, but to the in- 
ternal Notes network only through the Notes 
API, it also acts as a kind of firewall. 

A сс:Май user interface. By popular de- 
mand, Notes mail will now look and feel 
very much like cc:Mail. 

Location configuration. With Notes V3, 
it was a challenge to manage multiple repli- 
cas of a database where each was appropri- 
ate for use in a different location: the office 
LAN, home, and a hotel room, for example. 
V4 keeps all replicas of the same database 
as a stack of icons that appear as a single 
icon on the Notes desktop. 

V4 also stores connection rules for each 
location. When you select your location, the 
appropriate icon bubbles up to the top, and 
that replica becomes current. You can cus- 
tomize replication for each replica, so the 
laptop version might replicate headers only 
while the LAN version replicates all fields, 
including attachments. And you can control 
the order of replication, so when time is short, 
you can be sure that your mail replicates first. 

Improved formatting. The one-line-per- 
title constraint of V3 goes away; V4 sup- 
ports multiline rows. Bullets, revision mark- 
ing, and better table formatting are other wel- 
come enhancements. 

Viewlinks. When double-clicked, a doc- 
link displays the referenced document. Anai- 
ogously, a viewlink displays an entire data- 
base view. 

Collapsible sections. Large documents can 


now be divided into collapsible sections. This 
technique aids the development of work-flow 
applications, since the parts of a document 
that are shown or hidden can vary on a per- 
user basis under programmatic control. 

Subforms. V4 extends the inheritance ca- 
pability of V3 with subforms, so documents 
can share common content within or across 
Notes databases. 

A nonscrolling button bar. In V3, a button 
that invoked programmed actions appeared 
on the surface of a document and could 
disappear when a user scrolled through the 
document. V4 allows the use of a fixed region 
for action buttons, so they're always visible 
and accessible. The button bar can react to, 
and reconfigure itself for, changing values 
in database fields. 

Graphical navigators. The default con- 
trolling metaphor for a database view is a 
folder hierarchy, but an alternative one is an 
image (a map, for example) with hot spots 
that, when clicked, drill down to the next 
level of detail. 

LotusScript. V4 continues to support the 
Notes macro language, but it can alternately 
use the far more powerful and convenient 
LotusScript, Lotus's standard embedded pro- 
gramming language. LotusScript uses Visu- 
al Basic syntax with object-oriented exten- 
sions, features an integrated debugger, and 
can call components and DLLs—notably 
those that package the Notes API. In design 
mode, all the methods and actions available 
to the LotusScript programmer are displayed 

in browsers. 


a native Web browser by means of Б Lipa Notes = val new db : AN Documents Im) Actions. Triggering on such 
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(Hypertext Markup Language) to == e AS performing a search, actions can 


Notes. A gateway server acts like 
a cache for a whole Notes network 
relative to the Web, so pages fetched 
by anybody on the network are avail- 
able locally to everyone else. 
Moreover, the local Notes data- 
base of Web pages can be fulltext- 
indexed and searched. If a page isn't 
locally available, it's fetched from 


P [Can Lotus Become the General Motors of Sofware? 


take three forms: simple, formula, 
and script. A simple action requires 
no programming at all. You might, 
for example, hook the “send news- 
letter summary” action to a peri- 
odic search agent so that every 
search automatically mails a list 
of found documents. More com- 
plex actions can be programmed 
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the Web on demand, just as with 
Mosaic and Netscape. Pages are ren- 
dered as normal Notes documents. 

If any Notes doclink contains 


URL (uniform resource locator) syn- А three-pane, Smalltalk-style browser packs a wealth of information and 
tax, Notes will fetch the indicated contextual clues into a single, efficient display. 
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as formulas (i.e., Notes macros) or 
in LotusScript. Third-party appli- 
cations can expose their own ac- 
tions to Notes by means of an FX 
(field exchange) extension called 
NotesFlow. 


In the cockpit of every 


A Delta Air Lines jet you'll 
FrameMaker’) find something absolutely 
m mao enl. adliuc 
a FrameMaker’ document. It's called a 
Minimum Equipment list, and it’s also 
available on-line, for access via radio from 
dispatchers on the ground. © It’s one of 
many operational, technical, and administrative 
ШОО manuals that Delta writes and publishes in 


FrameMaker. Because FrameMaker gives 
Delta the functionality and flexibility they 
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zh 


bx 
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| T I 7 it PUO 0 ó ND 1 EU А | | ue " attractive were features like automatic 


need to create, update, and consolidate their 


extensive documentation. 9 Particularly 


indexing. Superior graphics handling. 
Multiplatform capabilities for file compati- 
bility across PCs, Macintoshes, and Pf 


UNIX systems. And of course, 
on-line document distribution, complete 
with automatic hypertext links, through 
FrameViewer* Q So don't just settle for 
any old publisher — fly first class with 
FrameMaker 4. Call 1-800-U4-FRAME 
Extension 018 today for a free copy of 
EER М — TE 
du c St i publishing projects really tale off with 
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Users can choose from the broadest range of monitors on the 
market--from 9", 14", 15", 17", 20" and our largest 21" monitor 
pictured here. It provides infinite colors on a flicker-free 1600 x 
1280 non-interlaced flat "green" non-glare etched display with 
0.28mm dot pitch, 130MHz video bandwidth, and variable vertical 


Contact Smile today — and enhance your point-of-view. 


and horizontal frequencies. Like all Smile monitors, it is designed 
to offer lower radiation (MPRII), power savings (DPMS), fast 
refresh, digital controls with LCD indicators, and 9 factory preset 
and 27 user defineable memory channels. For simply the best 
quality, performance and price, you need a Smile on your system. 


SMIL International, Inc. 1-800-U-SMILE-2 
Y A Subsidiary of Kuo Feng Corporation || E 0-2 -KFC-USA 
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INTRODUCING THE GALANT LS 


WITH THE EXCLUSIVE 


MITSUBISHI 


HOMELINK" SYSTEM.” 


Because nobody likes coming home to a dark house, we designed 


the Galant LS with Mitsubishi HomeLink An exclusive system that 


lets you turn on house lights, and open garage doors and security 


gates, all without ever leaving the driver's seat.! (This is what we 


"Mitsubishi HomeLink™ System exclusive to Galant LS in rmidsizo sedan segment "House lights 


mean when we say the Galant has meaningful luxury.) You just to imagine yourself in a Galant. Surprisingly, the Galant S 


touch a button on the driver's sun visor, without fumbling with starts at $14,349, while the Galant LS with Luxury Package 


multiple remotes. You can also program the system to operate is $23,164.** For even more details, simply turn the page. 


other devices. It's easy to imagine the possibilities. And easy You know how we hate to keep people in the dark. 


operable with Mitsubishi HomeLink's" optional Lighting System **Mitsubishi HomeLink™ available on LS model only Prices exclude taxes, title, license, registration fee, freight, dealer options, and charges. 


OR MAYBE IT'S JUST THE SAFE, 
COMFORTABLE SURROUNDINGS. 


Located in the dr ESA sun visor, HameLink’s™ 
Universal Trans ег lets you control house lights, 


garage doors ап 4714177 All eight speakers of the Mitsu ШУ 


premium audio system are param 104 
equalized to the acoustics of the [S ЖШС 


I Eno two drivers are alike, there's In other words, the sound is incre ША 


a height- EEE steering wheel. 


Both driver and ШЕ] zl 
air bags are stans АРн 
brakes are availa E 


For long road titers thargls | 
control and a ЕТ 273; 


Here's where you'll find more inte ти 


the Accord EX or Altima GLE! 
To ensure a perfe # Да T p S 
power adjustable иЗ 


Slip into something jore comfortable 
МЕР тле Са/ат Dios leather trim. 


Power reserve lets you uere power | windows and 


Every Galant has front and rear crumple 
zones and вїйе-д ЕД. [ее 


long i ЫШ”: Good news for skiers. p To hide your valuables, [Ec E 
hidden trunk within the atur 


For more information, or for the location of the Mitsubishi Dealer nearest you, call 1-800-55MITSU. 


LS model shown with Luxury Package. "House lights operable with Mitsubishi HomeLink’s™ cptional Lightning System. 'Companson based on most current information 
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Dimensions 


EDMUND X. DEJESUS 


, eth Ceja tracks statistical 
safety and accident in- 
formation for over 17,000 
ӨР employees at Southern 
California Edison. For two years, her 
tool of choice has been the multidi- 
mensional analysis package CrossTar- 
get from Dimensional Insight ( Burling- 
ton, MA). Reports come in from over 
20 locations to a mainframe running 
DB2. Then they stage to the server- 
based multidimensional store that she 
analyzes using CrossTarget. Because 
such tools can rapidly "slice and dice" 
complex data in ways that are difficult 
or impossible for conventional SQL-oriented tools, they're 
an increasingly popular way to analyze raw numbers. 

Data sources can include the following: mainframe data- 
bases, client/server relational databases, spreadsheets, data 
warehouses, text reports, flat files, and proprietary sys- 
tems. Multidimensional tools can access file-based ex- 
tracts, act as clients to SQL servers, or talk to specialized 
multidimensional servers. These OLAP (on-line analytical 
processing) servers and their clients are an important new 
flavor of client/server computing. 


Flatiand 

Flat files, typical of legacy systems, are the most common 
data source. These files can be staged to a multidimen- 
sional structure on the mainframe itself, to a SQL server, 
or to a multidimensional server. Whatever the destination, 
a metadata layer (i.e., a data dictionary) is usually involved. 
Metadata describes the source, format, and layout of the 
extracted data. 

Multidimensional products vary in their support for 
defining metadata. Some offer menu-driven or drag-and- 
drop interfaces to simplify the process (see the screen on 
page 140); others require considerable knowledge of source 
structures and transfer processes. Once in place, though, 
metadata remains fairly static. 

Many vendors emphasize their products' ability to han- 
dle flat-file data, which ensures access to legacy data on 
mainframes. The flat-file format may also be the only op- 
tion when transferring data between source and destination 
components that share no other compatible data formats. 


Accessing Relational Data 
It may not be necessary (or desirable) to replicate rela- 
tional data to a natively multidimensional database. How- 


of Data 


ever, multidimensional tools 
that reach directly into SOL 
stores must create SQL state- 
ments to extract the data they 
analyze. As we saw with flat 
files, some products offer 
menu-driven or drag-and-drop 
interfaces to simplify the pro- 
cess. These interfaces enable non-SQL programmers to 
perform multidimensional analysis of SOL data. Because 
relational databases represent multidimensional reality the 
way a set of 2-D blueprints represents a house, defining 
metadata for access to relational data can be complex. 

Relational database tables contain records (or rows). 
Each record consists of fields (or columns). In a normal re- 
lational database, one field in each record is the primary 
key, a unique identifier for each record. In contrast, the 
multidimensional data model is an n-dimensional array 
(sometimes called a Hypercube). Each dimension has an as- 
sociated hierarchy of levels of consolidation of data. For in- 
stance, a time dimension might have a hierarchy with lev- 
els such as months, quarters, and fiscal years. Each location 
in a multidimensional array, corresponding to an inter- 
section of all the dimensions, is a cell. 

Variables (which are also known as measures or metrics) 
in a multidimensional array correspond to columns in a 
relational database table. Values within a table column 
correspond to values for that variable in a multidimen- 
sional array. Virtual variables (which are also known as off- 
page variables) in a multidimensional array are values that 
are not stored but calculated on the fly from stored variable 
values. An example of this might be variance, which is 
calculated from actual and predicted data. Multidimen- 
sional tools can manipulate and display virtual variables just 
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as they do stored variable values. 
Metadata maps the columns and rows 
of a relational database to the dimensions 
and cells of a multidimensional array. 
Metadata may also include rules for the 
consolidation of data at each level of each 
dimensional hierarchy. Variations on a 
time dimension, for example, might be 


days-»weeks 
days-»months-2calendar years 
days=quarters=>fiscal years 


where data consolidates at each level of 
these hierarchies. 

Multidimensional tools can access re- 
lational database data via SQL calls, pos- 
sibly using multidimensional extensions 
to SQL that can, for example, treat col- 
umns as subscript-accessible arrays. The 
advantage of this approach is that multi- 
dimensional and relational tools can share 
a common relational data store. 

However, there are also drawbacks. A 
SQL store is not a Hypercube. Instead, it's 
a set of related tables, and slice-and-dice 
analysis ("show me sales by region by 
month by salesperson") can be slow go- 
ing, even if you've staged the data from 
the transactional server to a dedicated 
analysis server. Products that access rela- 
tional data in this way include Brio Tech- 
nology's DataPivot (used with its Data- 
Prism), Cognos's PowerPlay, MicroStrat- 
egy's DSS Agent, and Trinzic's Forest & 
Trees. 

Information Advantage has staked out a 
position firmly in the middle. The com- 
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pany's product called Decision Support 
Suite is an integrated set of applications 
to perform multidimensional analysis dy- 
namically on a data warehouse and act as 
a server to a variety of front-end tools in an 
open three-tier client/server architecture. 


Decision Support Suite is therefore a mul- 
tidimensional analysis engine, accessing ` 
nonmultidimensional data and providing 
multidimensional information to client ap- 
plications. This middleware approach does 
not dictate the form of the original data, 


What the Users Say 


HOW CISCO USES PABLO 


Sales representatives for router manufacturer Cisco Systems have financial 
information at their fingertips, even when they're on the road, They use 


Andyne Computing's Pablo to access multidimensional data 
downloaded onto their Mac PowerBooks. 

According to Ed Terpening, IS tools and technology manager 
at Cisco Systems, financial data (including transactions, sales, 
and revenue) resides in an Oracle relational! database on a 


Hewlett-Packard Unix system. This data is loaded into a virtual data 
warehouse and then goes to the multidimensional structure on a Mac server. 
Pablo's multidimensional structure, called a Hypercube, contains data from 
the previous year (30 to 40 MB) that is updated weekly. 

Terpening points out that, although about 30 to 40 people use Pablo now, 
he expects that number to eventually rise to about 100. They aren't just data 
analysts either. Pablo's ease of use allows comparatively nonexpert users, 
including regional managers and sales and marketing staff, to generate 


reports and comparisons as needed. 


Because Cisco sales representatives compete against each other, each 
has only his or her own as well as aggregated data—no representative gets 
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To prepare for multidimensional analysis, users graphically interconnect 
objects representing data sources, operations, and outputs. The example 


140 BYTE APRIL 1995 


another one's private data. But 
having all that data resident, and 
having Pablo to slice and dice it, 
gives them a powerful advantage 
when they make sales calls. 


HOW US WEST USES 
IRI'S EXPRESS 


Us West uses Express as both a 
source of data and a front end, 
according to Tom 
Keeney, director of 
financial systems 
development. 
Financial analysts in 
each business unit submit budgeting 
and other information directly, using 


| Indy Modeler workstations come standard with: Silicon Eraphics? Indy'" 132MHz A4600™ 64-bit processor, 16B hard disk, 


For the easiest 
3D modeling available 
anywhere, follow 
these instructions 
closely. 


sound cards and display drivers. Skip the file viewers, plot spooling, and antialiasing 
software too. Just switch on an Indy Modeler™ workstation trom Silicon Graphics. 
It's instant 3D modeling at your fingertips—tfrom the people who invented solids modeling. You'll 


see that even our low-cost systems are embarassingly faster and easier to run than the most 
lavishly equipped PCs. (And it works now. UNIX? always has.) 


Simply put, when it comes to 3D, Indy Modeler is the replacement for the PC. 


Go farther today. Call now for the new Indy Modeler video and the name of your nearest reseller 
at 1-800-800-7441, Dept. D440, or find us on the World Wide Web at http://www.sgi.com. 
Dealer inquiries welcomed. 
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MediaMail™ electronic mall, and the Indigo Magic™ user environment. The Indy Modeler workstation is priced at $8,595, with other options available, until June 20, 1885 
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and it allows access by a number of front- 
end tools. 


Importing and Transforming Relational Data 
Instead of reaching into SQL stores di- 
rectly, some tools import relational data 
and transform it into a multidimensional 
array. It's a four-step process: 


1. Establish the number of dimensions. 
Usually, it's the same as the number of 
keys in the relational database. 

2. Traverse the key relations. Each logi- 
cal group or collection represents a di- 
mension in the multidimensional database. 
The multidimensional tool thus organizes 
the data into hierarchies. 

3. Consolidate the relational database 
columns to appropriate levels. For exam- 
ple, data that is dimensioned by location 
may be consolidated into a hierarchy of 


Structure of: a Multidimensional Data Store 


Атау header € тау Competition 


| PAS name, | 


E Number of 
| dimensions, 


| Number of Со 

"p comments ` 

` | Dimension nm x 
- | Number of 
positions 

| Post name 
Pos2 name 


. | Fast offset 
calculation data 


Dimension вп. 


: Array лсо and Manipulation | 

To access data, the header is used to 

` determine which specific cell is requested. 

- This allows. the data to then ba. directly 

. Bccessed in a single disk 1/0. Because the 
.. header contains information about the size, 

| shape, and attributes of each атау, many ` 
dictionary changes (e.g., adding and deleting — ^ 
t positions) can be done without ever changing. the 


` data, by accessing only the header, Moreover, new arrays can be 
created and manipulated through the header, reducing database 


maintenance and overhead. 


. Kenan's Multiway (part of the Acumate product) splits data into 
header and array blocks to streamline access. (Courtesy Kenan 


Systems Corp.] 


geographical levels—district, state, and 
country. 

4. Design the calculated data. Most tools 
let you design computed variables on the 
fly. continued 
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Multiway arrays are comprised of Haus ih 
мо parts: a header and a data ` š 
block. The header contains the e 
basic data dictionary, or metadata, 8 
. for the array, and ће data block — 
contains the actual values that 
populate the arrays. It is the 
combination of the header and data 
block that allows Multiway arrays to 
very quickly index and access large 
volumes of multidimensional data. 


Array data 


input screens running in Express. Monthly, a flat file is extracted from DB2 to 
the Express multidimensional database running on an IBM ES/9000 
mainframe. The company is in the process of migrating this to a Hewlett- 
Packard Unix server. Users with Express running on PCs can access this 
multidimensional data and generate reports as they need to. 


HOW RHONE-POULENC-RORER PHARMACEUTICALS 
USES IRI'S EXPRESS 


Howard Mark, director of systems and programming for international Rhone- 
Poulenc-Rorer Pharmaceuticals, uses IRI's Express to track sales and 
marketing information worldwide. 

According to Mark, every stable source of sales and 
marketing data (including prescription information, factory 
sales, promotions, sales forecasts, and sales calls) feeds into 
a mainframe collection point running Express. 
(Soon, however, Mark expects to replace the mainframe with a 
Pentium server.) Nightly batch runs populate the Express 
multidimensional database running on a LAN server. Some 50 
users access the data, currently with Express EIS as a front 
end, though they may upgrade to Express for Windows. 


HOW BLUE CROSS USES ESSBASE 
AND MICROSOFT EXCEL 


Providers of health insurance have to track their own 
expenses as well as ours. For George Trudel, business and 
technology office consultant at Blue Cross/Blue Shield of 
Rhode Island, that means getting cost-accounting information 
off the mainframe and into Excel spreadsheets. 
His solution is to use Arbor Software's Essbase 
as middleware between the mainframe and the 
spreadsheets. 

The expense data lives on an IBM mainframe, 
with updates flowing in daily. Each month, a flat file containing 
the past two years of this information (around 800 MB) is 
extracted to Essbase. Running on an IBM OS/2 server with 32 
MB of RAM and a 2-GB hard drive, Essbase populates a 
database with dimensions, including time, cost center, line of 
business, and expense type. Excel macros can then pull data 
in from Essbase and fill the spreadsheets in about 5 minutes. 
(Trudel considered using Pilot Software's Lightship as a front 
end, but he found the spreadsheets adequate.) 

Of special interest to Trudel was Essbase's support for 
multiple hierarchies. It can load data at the lowest level of each dimensional 
hierarchy. Users can then define rules for rolling up the data in different 
ways. Also crucial was Essbase's method of handling sparse data. The 
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The resulting multidimensional array 
may differ significantly from the source 
relational database. Extensive calculations, 
consolidations, comparisons, sorts, and se- 
lections can occur automatically during 
the transformation. If the relational data- 
base stores current operating data and his- 
torical data, the corresponding multidi- 
mensional array might create, calculate, 
and store future or projected data. 

Because the data dictionary defines 
sources of data, dimensions and variables, 
dimensional attributes and their hierar- 
chies, and formulas to calculate virtual 
variables or handle time series, it's a valu- 
able by-product of transformation. This 
enhanced view of the raw data can greatly 
simplify conventional client/server appli- 
cations development. 


Going Native 

Products that implement specialized mul- 
tidimensional servers include Arbor Soft- 
ware's Essbase, Comshare's Commander 
OLAP Server, Holistic Systems' Holos, 
IRI Software's Express, Kenan Technolo- 
gies' Acumate, Pilot Software's Lightship, 
and Planning Science's Gentium. These 
servers let users explore up to gigabytes 
of data, interactively teasing out meaning 
and insight. 

Products that construct file-based mul- 
tidimensional data stores include CrossTar- 
get and Andyne Computing's Pablo. The 
vendors of such products claim greater 
portability of the data store (e.g., for use in 
mobile-computing situations), because the 
client/server architecture is not required 
to access the data. 

Whether they're server- or file-based, 
multidimensional stores work with tons 
of data. How do they manage it? Sparse 
arrays are one key optimization. Án array 
is sparse when few cells are populated or 
when many cells repeat the same value. 
Either way, the array can be compressed to 
cut down on storage and boost perfor- 
mance. Kenan's Acumate can be config- 
ured for different sparsity tolerances, and 
it splits the data into header and array 
blocks to streamline access (see the fig- 
ure "Structure of a Multidimensional Data 
Store"). 

Arbor Software has patented a way to 
dynamically configure the dimensionality 
of the base unit of storage in Essbase to 
optimize its performance. This technique 
improves consolidation speed and mem- 
ory utilization. It also cuts query response 
time and disk-storage requirements. 

Predefining data location and format 
with metadata is also the key to rapid ac- 
cess. Some products, including Acumate, 
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database in question has over 4 trillion possible cells but is only 0.03 
percent populated. 


HOW AIRTOUCH USES ESSBASE AND EXCEL 


Keeping track of your own phone bill is often a frustrating and mystifying 
experience. Imagine doing it for customers all over the globe, all in different 
currencies, and you have some idea of the challenges Don 
Sherwood faces. Sherwood, staff director of AirTouch 
International, a provider of international wireless 
communications services (including paging and cellular 
phones), has to consolidate information from 90 Excel 
spreadsheets to construct statements for customers and for internal use. 
After trying other solutions, he's settled on Arbor Software's Essbase. 

Users have run their Excel spreadsheets for five years, and no one wanted 
to disrupt that part of the operation. it was important to preserve the 
software people were familiar with. Previous attempts to consolidate the 
information had included such diverse technologies as Next computers, 
combinations of Lotus 1-2-3 and FoxPro, and IFPS (Interactive Financial 
Planning System). However, the special rapport between Essbase and Excel 
clients makes this solution a natural fit. 

“It's as simple as a drag and drop for us," said Sherwood. He selects the 
90 Excel spreadsheet file icons and drops them on Essbase, running on a 
486 05/2 server. Essbase knows the structure of the Excel files. Using 
previously defined specifications, it can extract the required information 
(about 100 MB), perform calculations to transform currencies, and 
consolidate the information into a multidimensional database. 

Sherwood's multidimensional database has six dimensions. Certain 
specific views are defined to automatically generate the needed reports. 

Currently the system's sole user, Sherwood expects use to expand to five 
or more. The capability of the Essbase multidimensional database makes 
that expansion both attractive and feasible. 


HOW SEARS USES ESSBASE AND LOTUS 1-2-3 


Sears. Many stores. Many products. Many customers. Lots of data. How 
does it track actual sales versus projected sales? Irena Kleinaitis, retail 
reporting systems manager, consolidates mainframe and spreadsheet data 
with Arbor Software's Essbase multidimensional database server to generate 
a gross-profit matrix analysis. 

Actual sales and inventory data reside on an IBM 
mainframe. Projections live in many Lotus 1-2-3 spreadsheets. 
Once a month, the mainframe data is passed as a flat file to 
Essbase, running on a 60-MHz Pentium PC with 256 MB of 
RAM and an &GB hard drive (though Kleinaitis points out that only 128 MB 
and 2 GB are needed). Data transfer, formerly a 39-hour marathon with a 
DB2-based product, now takes just 30 minutes. That improvement, and 
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provide direct cell-level access, which al- 
lows high-speed loading, updating, and 
retrieving of large quantities of array data. 
On suitable hardware, Kenan's ALI (Array 
Level Interface) can perform thousands of 
cell accesses per second, on both sparse 
and dense arrays. Such speed is necessary 
when populating a multidimensional data- 
base with gigabytes of information, even in 
an overnight process. These services are 
accessed through a C API that allows direct 
data exchange between application pro- 
grams and the array. 


Alternative Architectures 

IRI Software's Express runs with the data 
engine and data dictionary residing on the 
server, while analytical screens and queries 
run on the client. À single database can 
be distributed among several locations. 

Comshare's Commander OLAP Server 
includes a data refinery for data extrac- 
tion, cleanup, and transport from legacy 
data sources. Part of the data refinery sits 
next to the source data on Windows NT, 
OS/2, VM, MVS, VMS, and Unix sys- 
tems. Only the required data is extracted 
and moved, which cuts down on process- 
ing and improves performance. 

Kenan's FocalPoint tool creates and 
manages high-level data links that afford 
“virtual” access. When you request data, 
FocalPoint checks to see if the data is in the 
multidimensional array. If this is not the 
case, it generates the code to access a re- 
lational database (using SQL) or a flat file 
(using file read commands). You don't 
have to know where the data is located or 
in what format. 

FocalPoint loads data automatically at 
prearranged times, either statically (in 
batch mode, periodically) or dynamically 
(by user request to support on-the-fly drill- 
downs). The metadata defines the multi- 
dimensional data model, the locations of 
external data sources, the mappings be- 
tween data sources and the array, and the 
distribution of data between sources and 
the array. 

Multidimensional applications typically 
require access to multiple sources of data. 
Gauging the effect of sales promotions on 
sales volume, for example, may require 
tapping into separate advertising and sales 
databases. 

Along with client/server support, mul- 
tidimensional tools should handle local 
data storage and manipulation, so users 
can analyze data subsets off-line. 


Open Access 
Not everyone is in favor of multidimen- 
sional servers. Users rightly worry about 
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outstanding query performance, are welcome to the 40 users of the system, 
many of whom employ Lotus 1-2-3 as the front-end client to Essbase. 


HOW NORTH MEMORIAL MEDICAL CENTER 
USES FOREST & TREES 


Hospitals generate mountains of data on patients, so it's no surprise that 
administrators would turn to a multidimensional tool to help analyze it all. 
Ron Heim, vice president of information services and CIO of 
North Memorial Medical Center in Minneapolis, uses Trinzic's 
Forest & Trees to sift all that data for the information 
managers need. Heim's customers for this information are the 
president and the top two levels of management at the 
hospital. They require information daily about how many patients are using 
which of the hospital's locations for what services. 

The patient information currently resides in a Sybase relational database 
running on Sun SparcStation 20s. (Laboratory results are on a separate IBM 
AS/400 and can be accessed via SQL calls that are transparent to the user.) 
Data Is added to the patient database constantly, amounting to up to 10,000 
patient records per day. Forest & Trees accesses the information every 30 
minutes to provide snapshots of the system throughout the day. In addition, 
an overnight batch run sifts through over a million patient records so that 
Forest & Trees can generate daily reports to upper management. 

The response time to the system is good, and Heim expects the current 20 
users to sweil to almost 60. The value of the system is that it provides timely 
views of how the hospital is serving the needs of its patients. 


HOW PHILLIPS PETROLEUM USES 
SMARTSTREAM ANALYZER 


Plastics, the party guest advised Dustin Hoffman in The Graduate. That 
advice has worked for the $1.8 billlon plastics division of Phillips Petroleum. 
Keeping track of all the operational data involves plenty of 
computer power and the multidimensional capabilities of Dun 
& Bradstreet Software's SmartStream Analyzer. 

According to Mark Evans, plastics IT (information technology) 
manager, the impetus behind the move to multidimensional 
analysis came from a senior executive who didn't like receiving filtered data. 
Using SmartStream Analyzer, managers can slice and dice raw data 
themselves. 

Operational data includes product sales, inventory, manufacturing reports, 
and logistics (e.g., locations of rail cars). Data from a variety of mainframe 
legacy systems feeds a central repository implemented in DB2 on another 
mainframe. SmartStream Analyzer interrogates DB2 nightiy and extracts data 
to a Sybase relational database on an IBM RS/6000. Frorn there, the data is 
available for querying by over 30 top managers from their networked PCs. 

The fact that managers can see operational data on many different levels 
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proprietary access, the lack of tuning and 
maintenance tools, and the inability to up- 
date data incrementally. Many users will 
thus continue to rely on conventional re- 
lational systems for transaction-oriented 
work and supplement these with multidi- 
mensional systems for querying, report- 
ing, and analysis. In fact, the Gartner 
Group predicts that natively multidimen- 
sional databases will fall behind products 
that optimize SQL-oriented databases for 
multidimensional analysis. 

Vendors of multidimensional solutions 
are striving to make their products more 
open and accessible, embracing technolo- 
gies such as ODBC (Open Database Con- 
nectivity), OLE, and DCE (Distributed 
Computing Environment). By publishing 
their own APIs, as Arbor Software has 
done with Essbase, vendors hope to attract 
third-party support and establish de facto 
standards in an otherwise standardless 
field. 

Vendors increasingly stress the ability to 
access relational data on the back end and 
to display it in spreadsheets on the front 
end. Further, they try to serve up a variety 
of back-end data sources to a variety of 
front-end tools. Use of an existing client 
leverages the buyer's investment in soft- 
ware and the user's often considerable ex- 
perience with the tool he or she knows 
best, so an architecture open to front-end 
clients is preferred. 

The data dictionary is the crucial link 
between conventional data stores and mul- 
tidimensional analysis tools. Most of the 
latter can already reach through and di- 
rectly access original data sources. These 
capabilities will probably expand in the 
future. Some people predict the emergence 
of a standard MDQL (multidimensional 


query language). 


Complementary Solutions 

There's a trend toward partnership in the 
multidimensional camp. Comshare has li- 
censed the Essbase engine from Arbor as 
a server component of Commander EIS. 
Microsoft Excel is strongly linked with 
Essbase. And Cognos's PowerPlay and 
Essbase are merging into an integrated 
OLAP solution. The establishment of the 
OLAP Council in January by charter mem- 
bers Arbor Software, Comshare, IRI Soft- 
ware, and Pilot Software is expected to 
produce a common API to simplify access 
(although some vendors complain they' ve 
been excluded). 

Because OLAP and OLTP (on-line 
transaction processing) complement each 
other, the ultimate solution is to let both 
use the same data. Because OLTP must 
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can have unexpected consequences, says Evans. "A senior manager can call 
up lower-level management and say, ‘Why has this rail car been sitting in 
Chicago for 120 days?'" Having used the system to great success in the 
plastics division, Phillips is considering it for the entire corporation. 


HOW HERTZ USES COMMANDER OLAP SERVER 


How can Hertz maintain a competitive edge against hundreds of competitors 
in thousands of locations worldwide? By consolidating and automatically 
monitoring competitive price data from multiple sources using 
multidimensional technology, according to Peter Ondi (director of global 


marketing planning information) and Bill Carroll (division vice 


president of marketing planning). 


Data about competitors' prices flows in constantly from 
multiple sources, including travel agency databases and 
private providers. Hertz's mainframes provide its own internal 


data. On a daily basis, this multiple-source data is transformed into ASCII flat 
files and then filtered and merged with existing data into a muitidimensional 


model, 


A proprietary system of logic, rules, and criteria operates on the 
multidimensional model to automatically monitor prices and bring 
observations and trends of sometimes critical importance to the 
organization's attention. The model uses Arbor Software's Essbase running 
on a server, Comshare's Commander OLAP Server, running on Windows PCs, 
obtains multidimensional data from the model for analysis as a front end. 

Carroll recalis that not too long ago, most of the data acquisition was done 
by phone and analysis was done by hand. Automated multidimensional 
analysis is both a dream come true and a business necessity. “To provide 
value to the customer, Hertz must be competitive on price," says Carroll. 
“This tool gives us a tremendous advantage with competitors in this market." 


write and access data quickly, this argues 
for the data to be in a relational database. 
The problem then becomes how multidi- 
mensional tools can best access it. Ideally, 
there would be some way to rapidly trans- 
fer data from relational databases to mul- 
tidimensional tools. 

A big boost for multidimensional tools 
would be “data pumps" to move data from 
existing relational or nonrelational data- 
bases to native multidimensional data 
bases automatically. Such data pumps al- 
ready exist to move data to relational data- 
bases from other relational databases or 
from nonrelational databases. However, 
John Faig of the Meta Group sees a need 
for the ability of large organizations to au- 
tomatically populate multidimensional 
databases in an off-line batch mode. 

Relational databases and multidimen- 
sional arrays are not mutually exclusive, 
but complementary. Many organizations 


will want to use both. There are several 
ways to configure the two systems to co- 
exist peacefully. For example, informa- 
tion about the relational] database can be in- 
cluded in the multidimensional server's 
data dictionary. This lets the multidimen- 
sional server access the relational data- 
base with dynamic SQL statements. Al- 
ternatively, tables in the relational database 
can be formatted to behave like extensions 
to the multidimensional server's data dic- 
tionary. 

Someday soon, with luck, the details of 
OLTP/OLAP interoperability will be 
worked out. Users will then be able to get 
on with their real job: turning data into in- 
formation. Ш 


Edmund X. DeJesus is a BYTE senior editor. He 
has a Ph.D. in physics and has been a professional 
programmer for over 15 years. You can reach him 
on the Internet or BIX at edejesusQ bix.com. 
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ROBERT ORFALI AND 
DAN HARKEY 


hen Microsoft and 
CI Labs talk about 
OLE components 
and OpenDoc 
objects, they focus on the benefits of 
document-centric (as opposed to today’s 
mostly application-centric) desktop com- 
puting. But these objects and compo- 
nents won't live only on the desktop. 
They're destined to become the curren- 
cy of the intergalactic client/server era. 
How will OLE and OpenDoc talk to 
servers? How will object servers deliv- 
er the mission-critical support for trans- 
actions, concurrency, and scalability that today is the province 
of TP (transaction processing) monitors? The OMG (Object 
Management Group) has long anticipated these problems. 
Version 2.0 of the CORBA (Common Object Request Bro- 
ker Architecture ) aims to solve them by defining key object 
services, including transactions, concurrency, relationships, 
and externalization. Microsoft, with help from Digital Equip- 
ment, has a rival solution called COM (Common Object 
Model), and Novell's AppWare Distributed Bus may be 
yet another contender. All this enables us to say that we 
have seen the future, and it is distributed objects. 

What's a distributed object? A C++ or Smalltalk object 
encapsulates code and data, and can be specialized by means 
of inheritance, but can't reach across compiled-language or 
address-space boundaries. In contrast, distributed objects are 
packaged as binary components accessible to remote clients 
by means of method invocations. Clients don't know which 
language or compiler built a server object, or where on the 
intergalactic network the object physically resides. They need 
to know only its name and the interface it publishes. 

Ultimately we want supersmart client/server compo- 
nents that can not only interoperate but collaborate. For 
example, agents roaming the intergalactic network should 
be able to negotiate with other agents. In a homogenous 
programming environment, such as Telescript, that's easy. 
But the emerging world of software components is het- 
erogeneous, and we need standards that set the rules of 
engagement arnong different types of components. 


OMG’s Object Management Architecture 

The OMG envisions a common interconnection bus (see the 
figure “CORBA Standards for Component Evolution") that 
hosts client components, core services needed by all com- 
ponents (including naming, persistence, events, and trans- 
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actions), and common facilities 
for component collaboration. 
These may be horizontal in the 
case of user-interface or system 
management facilities that inter- 
connect components from dif- 
ferent application domains, or 
vertical when specific to partic- 
ular domains—say, car rental or 
hotel management. In these ver- 
tical domains, users will manip- 
ulate suites of business objects 
on the desktop, and tap into 
underlying client/server webs. 

In the fall of 1990, OMG first 


CORBA 2.0 
mechanisms and 
services define 
how today’s 
desktop objects 


and components 
can ride on 
tomorrow’s 
intergalactic 
software bus 


published the Object Manage- 
ment Architecture Guide. It was 
revised in September 1992, and the details of the common 
facilities were added in January 1995. The four key elements 
of the OMG's architecture are: 


* The ORB (Object Request Broker): It's the object 
interconnection bus. Clients are insulated from the mecha- 
nisms used to communicate with, activate, or store server 
objects. CORBA 1.1, introduced in 1991, defined the IDL 
(interface definition language) and APIs that enable 
client/server object interaction within a specific implemen- 
tation of an ORB. CORBA 2.0 specifies how ORBs from 
different vendors can interoperate. 

* Object services: Packaged as components with IDL-spec- 
ified interfaces, these services extend the capabilities of the 
ORB. OMG has adopted the following object services: 
naming, event notification, persistence, life-cycle manage- 
ment, transactions, concurrency control, relationships, and 
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externalization. Five new services are ex- 
pected by mid-1995: query, licensing, prop- 
erties, security, and time. These object ser- 
vices should be bundled with every ORB. 
* Common facilities: These collections of 
IDL-defined components define the rules 
of engagement for application objects. 
They're categorized as horizontal and ver- 
tical. The horizontal ones address four dis- 
ciplines: user interface, information man- 
agement, systems management, and task 
management. The user-interface services, 
like OLE and OpenDoc, govern on-screen 
activities such as in-place editing. The 
information-management services resem- 
ble the OLE and OpenDoc mechanisms 
for compound document storage and data 
interchange. Systems management ser- 
vices define interfaces used to manage, in- 
strument, install, configure, operate, and 
repair distributed objects. Task manage- 
ment services include things like work 
flow, long transactions, agents, scripting, 
and rules. In the realm of vertical facili- 
ties, IDL-defined interfaces will support 
suites of interacting objects specialized for 
health, retail, finance, and other domains. 
* Application objects: These are compo- 
nents specific to end-user applications. To 
participate in ORB-mediated exchanges, 
they too must be defined using IDL. Appli- 
cation objects, of course, build on top of ser- 
vices provided by the ORB, common facil- 
ities, and object services. 


The CORBA 2.0 ORB and object ser- 
vices should be incorporated into commer- 
cial ORBs starting in mid-1995. The 
application objects and common facilities, 
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CORBA Standards 
for Component 
Evolution 


zation 


Object services 


A common interconnection bus, the ORB (Object Request Broker] hosts systemwide object services, such 
as naming, persistence, and transactions; application-specific services, including user-interface 
technologies similar to OLE and OpenDoc; and application objects that wield all these other services. 


however, are works in progress. When the distributed service we know today. Note 
common facilities are ready for primetime, that it is not the OMG’s goal to reinvent all 
perhaps by the end of 1996, CORBA will ofthese services, but rather in many cases to 
provide IDL interfaces for virtually every provide IDL wrappers for existing standards. 


The Structure of a CORBA 2.0 Object Request Broker 


Object implementation 


LN 


| | | Static 
Dynamic Client ORB ees 


Invocation IDL stubs ` interface 


Interface 


reposito CORBA clients invoke services statically by way of compiled IDL (interface definition language) stubs or on the fly using Implementation 
¥ f dynamic invocation APIs. CORBA servers route client requests to object implementations analogously by means of repository 

New with static skeletons or at run time using the new dynamic skeleton interface. Clients and servers share the utility APts of 

CORBA 2.0 the ORB (object request broker) interface. 
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In Which Self Assurance Speaks Louder Than Words 


System Architect. 


Asmuch 


as we'd like to have you buy it, 


we'd rather have you try 1t first. 


If youre looking for a client/server software 
engineering tool that destroys the myth 
about low price meaning low functionality, 
wed like to send you 
an evaluation copy of 
System Architect." You 
will receive the actual 
product, not a demo. 
Keep it for 30 days to 
see if it makes sense for 


developing your client/ 
System Architect kasa app lato 
supports the most Multiple 
ГОДНА Methodologies 


methodologies 
including 
BOOCH 94, 
Coad/Yourdon c 
now available: 


OM T/Rumbaugb. 


System Architect sim- 
plifies the development 
of client/server applica- 
tions by supporting 
OMT/Rumbaugh, 
Yourdon/DeMarco, 
Gane & Sarson, Ward & Mellor (real-time), 
IDEE Coad/Yourdon, Shlaer/Mellor (OO), 
Booch, Information Engineering, SSADM IV 
and ER diagrams. To give you added flexi- 
bility, System Architect comes in either 
MS Windows®, NT? or OS/2 PM? versions. 
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System Architect is the essence of unre- 


strained possibilities. It comes fully loaded 
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with an integrated data dictionary that can be 
customized to your own particular needs. For 
instance, you can define up to 50 user objects. 
SA is easy to use and ready to produce results 
from day one. What are you waiting for? 


What Every 
Project Team Needs 


Team members can work concurrently on 
the network version of SA. They share the 
SA repository by locking diagram and 
data dictionary records and by using the 
check-in/check-out facility. Also available 
is Forward and reverse engineering of 
C++. Moreover, SA is affordable enough 
for every project team member to use, 
not just a select few. Network security is 


also provided. 
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have what youre looking for, stay tuned. We 
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Its Your Money 

A customizable model-based development 
tool used to cost more than most businesses 
could afford. Since 1988, we have proved 
repeatedly that low price and high perfor- 
mance need not be mutually exclusive. 
Today there are more than 50,000 users of 
System Architect worldwide. Which goes to 
show there are prudent people everywhere. 
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Of System Architect. 
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The ambitious goal of CORBA is to turn 
everything into nails, and give everyone a 
hammer. The nails are the IDLized services, 
and the hammer is the IDL interface to these 
services. 


The ORB Client 

A CORBA ORB looks more complex (see 
the figure “Structure of a CORBA 2.0 ORB") 
than it really is. The key isto understand that 
CORBA, like SQL, provides both static and 
dynamic interfaces. Let's first review how 
CORBA works on the client side. 
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Client IDL stubs provide the static 
interfaces to object services. These 
precompiled stubs, generated by the IDL 
compiler, define how clients invoke 
corresponding services on the servers. With 
dynamic invocation APIs, on the other hand, 
you can (at run time) discover a service that 
you want to invoke, obtain a definition of it, 
issue a parameterized call to it, and receive 
a reply from it. 

Interface repository APIs allow you to 
obtain and modify the descriptions of all the 
registered component interfaces, the methods 


they support, and the pararneters they require. 
CORBA calls these descriptions method sig- 
natures. The interface repository stores, 
updates, and manages object interface defi- 
nitions, and your programs use its APIs to 
access and update this information. 

With CORBA 2.0, ORBs provide global 
identifiers called repository IDs that 
uniquely and globally identify a component 
and its interface across multiple ORBs and 
repositories. The repository IDs are system- 
generated unique strings that enforce nam- 
ing consistency across repositories—no 
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to begin making CDs right out of the box. With 
DiscMaker,™“ our powerful CD mastering software, you can 
cut discs in all formats including CD-ROM (normal data), 
CD-DA (Digital Audio) and multisession format. Or add 
DiscMaker™ Multimedia mastering software and make 


CDs for XA (audio/video interleaving), CD-I, Photo CD, 
CD-TV and now Video-CD. 

Fast, easy and affordable. The dataDisc CDR-2x 
comes bundled with DiscMaker™ mastering software, 
SCSI card, cable, 10 blank discs and lifetime, toll-free 
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Sees Other configurations and faster 
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name collisions are allowed. They're gen- 
erated by means of DCE (Distributed Com- 
puting Environment) UUIDs (universally 
unique IDs) or a user-supplied unique pre- 
fix attached to IDL-scoped names. 

The ORB interface (used by clients and 
servers alike) supplies miscellaneous useful 
APIs. For example, there are APIs to con- 
vert between object references and strings. 
These calls are handy if you need to store or 
communicate object references. 


With support for both static and dynamic 
client/server invocations and an interface 
repository, CORBA is more powerful and 
flexible than first-generation middleware, 
such as RPC (remote procedure call) (see 
"ORB vs. RPC" on page 160). Static 
invocations are easy to program, fast, and 
self-documenting. Dynamic invocations, 
while harder to program, offer maximum 
flexibility and are essential when applications 
must discover services at run time. 


The ORB Server 
Servers can't tell the difference between 
static and dynamic invocations. The same 
message semantics apply in both cases. The 
ORB locates an object adapter, transmits 
the parameters, and transfers control to the 
object implementation through the server 
IDL stub (also called a skeleton). 

Static skeletons provide interfaces to each 
service exported by the server. These stubs, 
like the ones on the client, are created using 


Is an Object Adapter a TP Monitor? 


How does a CORBA server deal with 
millions of small objects? Who man- 
ages the object references? How are 
these references stored persistently? 
In theory, the answer to all these ques- 
tions is the object adapter, CORBA's 


version of a TP monitor for objects. An ` 
object adapter registers the applica- 


tion's classes, instantiates new objects, 
gives them unique IDs, advertises their 
existence, invokes their methods when 
clients request it, and manages con- 
current requests for their services (see 
the figure "The Structure of a Typical 
Object Adapter"). More sophisticated 
object adapters will also provide trans- 


@ Registers server classes with the 
Implementation repository. You can think of 


the implementation repository as a persistent 


store managed by the object adapter. 

: e Instantiates new objects at run time. The 
number of instances created 15 a function of 
demand for services. The adapter is 
responsible for balancing the supply of 

-objects with the Incoming client demands. 


Ө Generates and manages object references. 


action management, load balancing, 
and fine-grained: security: | 

An object adapter defines whether 
activating an object means creating a 
new process, creating.a thread in an 
existing process, or reusing an existing 
thread or process. Servers may support 
a variety of object adapters to satisfy 
different types of requests. For example, 
an object database may want to implicitly 
register all its fine-grained objects 
without issuing individual calls to the 
object adapter. In such a case, it doesn't 
make sense for an object adapter to 
maintain per-object state, so the object 
database can provide a special-purpose 


The object adapter assigns references (unique 


IDs) to the new objects it creates. It's 
responsible for mapping between 
implementation-specific and ORB-specitic 

. representations of object references. 
@ Broadcasts the presence of the object 
servers. The object adapter may broadcast the 
services it provides.on the ORB, or it may 

| respond to directory queries from the ORB 


core. Either way, it's Job is to tell the outside 
world about the services it manages. 
Eventually, we expect to see tight integration 
with global directory services, such as X.500. 
Ө Handles incoming client calls. The object 

. .&dapter interacts with the top messaging layer 
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Handle incoming 
client request 


object adapter that interfaces with the 


. ORB core and at the same time meets 


its own special requirements. 
OMG prefers not to see a proliferation 
of object adapters. So CORBA specifies 


` a BOA (basic object adapter) that can be 


used in many cases. CORBA requires 
that every ORB supply a BOA. 

Today's object adapters aren't on par 
with TP monitors, but we expect this to 


. change now that the object transaction 


and concurrency services have been 
adopted. TP monitor vendors may be 


the first to offer massively parallel object 


adapters that can orchestrate millions of 
server objects. 


Register 
new classes 


Rd D | instantiate 
РА үм пем objects 


© Broadcast services 


of the ORB communication stack, peels off 
the request, and hands it to the interface 
skeleton. The skeleton interprets the __ 
incoming parameters and presents them in a 
form that's acceptable to the object's method 
Invocation. 


Ө Routes the up-cali to the appropriate 
method. The object adapter Is implicttly 
involved in the invocation of the methods. 
described In the skeleton stubs. It may be 
involved in activating the implementation nr. 
can authenticate Incoming requests. 
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Windows NT users will bite on 
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multi-threaded NFS client for 
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you won't need to add any extra 
software on the NetWare client side. 
Put your connectivity problems 


on ice with these affordable 
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CORBA's Object Transaction Service ` 


With support for nested and inter- 
ORB transactions, it's an object 
foundation for dealing 

with the complex world of 
multistep consumer-to-business 
and business-to-business 
transactions 


T are essential for build- 
ing reliable distributed applica- 
tions. So it should come as no surprise 
that transactions and distributed 
objects are getting married. OMG's 
(Object Management Group's) newly 
adopted OTS (object transaction ser- 
vice) defines IDL (interface definition 
language) interfaces that enable objects 
distributed across multiple ORBs (Ob- 
ject Request Brokers) to participate in 
atomic transactions, even in the face of 
catastrophic failure. It provides for 
interoperability between object trans- 
actions and procedural transactions 
that adhere to the X/Open DTP (dis- 
tributed transaction processing) stan- 
dard, and it optionally supports nest- 
ed transactions. In short, it's an object 
foundation for dealing with complex, 
multistep consumer-to-business and 
business-to-business transactions. 

An object involved in a transaction can 
assume one of three roles: transactional 
client, transactional server, or recoverable 
server (See the figure “The CORBA 2.0 
Object Transaction Service”). 


@ A transactional client issues a set of 
method invocations that are bracketed 
by begin/end transaction markers. The 
Calls within the bracket may be for both 
transactional and nontransactional 
objects. You declare an object trans- 
actional in its IDL definition. The ORB 
intercepts the begin call and directs it to 
the transaction service, which estab- 
lishes a transaction context associated 
with the client thread. The client then 
issues method invocations on remote 
objects. The ORB implicitly tags the 
transaction context and propagates it in 
all subsequent communications among 
the participants in the transaction. The 
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The CORBA 2.0 Object Transaction Service 


Transactional 


client server 


Begin/end | 
Transactional 
mathod 


. .. Object Request Broker 


Transactional 


Propagation 


Recoverable server 


Involvement 


_ Transaction context 


Transaction service 


ORB also gets involved when the client 
issues a commit or rollback and notifies 
the transaction service. The client 15 
oblivious to all this under-the-covers 
activity; it simply starts a transaction, 
issues its method invocations, and then 
commits or rolls back the transaction. 


@ A transactional server is a collection 
of one or more objects whose behavior 
is affected by the transaction but have 
no recoverable states or resources of 
their own. The ORB implicitly propagates 
the transaction's context whenever 
these objects cali a recoverable 
resource. A transactional server does 
not participate in the completion of the 
transaction, but it can force the trans- 
action to be rolled back. 


@ A recoverable server is a collection of 
one or more objects whose data (or 
state) is affected by committing or rolling 
back a transaction. Recoverable objects 
are transactional objects with ACID 
(atomic, consistent, isolated, and 


durable) resources to protect (see the 
text box "The Four ACID Properties" on 
page 126”), They inform the transaction 
service that a recoverable resource has 
just joined the transaction whose context 
was propagated in the client call. 
Recoverable objects provide methods 
that are used by a transaction coordi- 
nator (i.e., the transaction service whose 
client originates the transaction) to 
orchestrate an ORB-mediated two-phase 
commit protocol. 

OTS provides IDL-ized interfaces for 
the objects that make up the transac- 
tion service. So it is possible for clients 
and transactional objects to get more 
intimately involved in the details of the 
transaction via explicit method invoca- 
tions. However, most transactions will 
depend on the ORB to transparently do ` 
all the work using Its built-in facilities. 
Less intervention means better perfor- 
mance. OTS is a well-designed, low- 
overhead service that should perform at 
least as well as X/Open-compliant pro- 
cedural transaction services. 


an IDL compiler. A static skele- 
ton provides hardwired support 
for the IDL-defined methods of 
a particular object class. 

The dynamic skeleton inter- 
face, introduced in CORBA 2.0, 
provides a run-time binding 
mechanism for servers. The 
dynamic skeleton inspects the 
parameters of an incoming mes- 
sage to determine a target object 
and method. This technique is 
handy for building bridges 
between ORBs. It can also be 
used by interpreters and script- 
ing languages that have to fab- 
ricate object implementations 
on the fly. Dynamic skeletons 
can receive either dynamic or 
static invocations from clients. 

The object adapter sits atop the ORB's 
core communication services, accepting 
requests for service on behalf of the server's 
objects. It provides the run-time environ- 
ment for instantiating server objects, passing 
requests to them, and assigning object IDs 
(object references) to them. The object 
adapter also registers the classes it supports 


Server. 


MacUser thinks we're the closest thing to 


Generic ORB-to-ORB Bridging 


Logical cllent-to-server 
operation request 


Full bridge 


Dynamic 
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Interface 


Logically, a cllent in communication with one ORB (Object Request Broker) just 
requests a service from a server associated with another ORB. Under the covers, 
ORB A uses the new 051 (dynamic skeleton Interface) to route the client’s request 
across an inter-ORB bridge, and then ORB B issues a dynamic invocation to the 


and their run-time instances (1.е., objects) 
with the implementation repository. CORBA 
specifies that each ORB must support a stan- 
dard adapter called the basic object adapter. 
Servers may, however, support more than 
one object adapter (see “15 an Object Adapter 
a TP Monitor?" on page 156). 

The implementation repository lists the 


classes a server supports, the 
objects that are instantiated, and 
their IDs. It also serves as a 
common place to store trace 
information, audit trails, secu- 
rity, and other administrative 
data. 


CORBA 2.0's Intergalactic ORB 

CORBA 1.1 was only con- 
cerned with creating portable 
object applications; the imple- 
mentation of the ORB core was 
left as an exercise for the ven- 
dors. The result was compo- 
nents that were portable but not 
interoperable. CORBA 2.0 
tackled interoperability by 
specifying the IIOP (Internet 
inter-ORB protocol)—a scary 
name for TCP/IP with some CORBA- 
defined message exchanges that serve as a 
common backbone protocol. The messaging 
part of the backbone supports common data 
representations for all the OMG IDL types, 
interoperable object references, and com- 
mon message formats and semantics opti- 
mized for ORB exchanges. Every ORB that 
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` ORB vs. RPC 


ae) how are ORB (Object Request Broker) method invocations different from RPCs (re- 
mote procedure calls)? The mechanisms are similar, but there are important dif- 
ferences. With an RPC, you call a specific function (the data is separate). In contrast, 
with an ORB, you're calling a method within a specific object. Different object classes 
may respond to the same method invocation differently through the magic of polymor- 
` phism. Each object manages its own private instance data, soa method invocation af- 
fects data on a per-instance basis. 
ORB method invocations have ѕсаіреНіке Т he call gets to a specific 
- object that controls specific data, and that implements the function in its own class-spe- 
г cific way. In contrast, RPC calls have no specificity. All the functions with the same name 
get implemented the same way. No differentiated service here. Of course, the ORB is 


often Би on top of an RPC service, so you can end up paying a performance penalty 


iL for this extra level of service. (Note, though, that within a single address space, ORBs 


- сап dispatch methods almost as fast as C++ virtual function calls, so they can be ` 
- useful for small objects as well as larger ones.) The ORB’s overhead is worth € every реп- 


— ny it costs if you're really exploiting the differentiation that distributed objects: can offer. 


а Otherwise you just bought yourself another ps of MESES with. al ithe costs and | 


headaches that come with it. 


calls itself CORBA-compliant must either 
speak IIOP natively or be able to bridge to it. 


CORBA 2.0 specifies DCE as the first of 


many optional inter-ORB protocols, called 
ESIOPs (Environment-Specific Inter-ORB 


Protocali). Ata menn ету the ОСЕ and 
Internet ORB implementations use the same 
messaging protocols. The IIOP is designed 
toenable out-of-the-box ORB interoperability 
over TCP/IP. The DCE ESIOP provides a 


more robust environment for mission-critical 
ORBs requiring advanced features, such as 
Kerberos security, cell and global directories, 
distributed time, and authenticated RPC. 
CORBA 2.0 also defines how to build 
ORB-to-ORB bridges (see the figure 
"Generic ORB-to-ORB Bridging Using 
CORBA 2.0's Dynamic Facilities"). When 
a client on one ORB calls a server on 
another ORB, the new DSI (dynamic skele- 
ton interface) transmits the request to the 
target ORB, and then the dynamic invoca- 
tion interface invokes the target object on 
that ORB. This dynamic technology is also 
well-suited for building gateways to non- 
CORBA object busses, such as COM (see 
"COM: The Other Object Bus" on page 
154) and the Distributed AppWare Bus. 


The CORBA 2.0 Object Services 

The CORBA object services provide a 
unique way to build custom middleware. 
It’s unlike anything today’s conventional 
client/server systems offer. Component 
providers can use mix-in multiple inheritance 
to integrate their own code with the CORBA 
object services. Components gain persistence 
or transactional capability by inheriting these 


Small 
Investment. 


Few things cost so little yet save so much as 
Software Security's family of superior hardware- 
or software-based protection solutions. 


Call 800-841-1316 today to protect the return 


on your software investment. 


loz 
SOFTWARE“ 
SECURITY ^. _ 
6 Thorndal Circle, Darien, CT 06820-5421 (203) 656-3000 


Software Security International Ltd. 
+44-(0)1784-430- 060 
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| complete the form below and send it to: 
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Fax: 609-426-7087 
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800-232-2983 (U.S.), or 609-426-7676 
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Because the Experts decide. 


What makes SAMTRON MONITORS 
such a great value? 


QUALITY + a — WARRANTY 
Producing high quality monitors [=т=т — & SERVICE 
is our only business. In fact, our | Samtron Value t Our DXL line of 
Ы " s "Best" High Quality п 
commitment to quality has been * Proven Technology monitors feature a new 3-year 


s Winning Reliability 


recognized by the Parts and Service Warranty. 


ap od f H leading testing 


Team facilities in the 


Samtron “STAR” Service Centers 


guarantee your satisfaction by 


oSSERRESEAS 


U.S. According 


to the NTSL lab report in the 


offering 48-hour turnaround 


| warranty service". 
January 1995 issue of BYTE r. ESI 
magazine, "The Samtron SC-728SXL | ТЫНДЕ 
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SC-728SXL 


earned the best overall image quality 


rating’. In their December 1994 issue, FULL LINE SELECTION 


Windows Magazine wrote “It’s not often that high d If your needs call for the impact of a 20" 

IMIINDOWS quality comes at a midrange display, or the versatility of a 15" flat screen, our product 
price. But Samtrons SC-728SXL, line offers a full selection of high-quality monitors ideal 

with its truly flat 17-inch screen is an exception. Right for use in any application. 

out of the box, the quality of this 17-inch monitor was 


apparent." 


TECHNICAL SUPPORT 


Our commitment to quality doesn't end when you buy 


S itor. O вс Servi SC-528UXL SC-726DXL SC-208DXL 
Looe ora Ne QR mde ee 15" 0.28 Dot Pitch 17" 0.26 Dot Pitch 20" 0.28 Dot Pitch 
Representatives are available for unlimited technical 1280 x 1024 (60 Hz) 1280 x 1026 (76 На) 1280 x 1024 (76 Hz) 

MPR ЇЇ MPR ЇЇ Mac Compatible MPR II Mac Compatible 


support. Call our toll-free 


technical support line at 


EN Vile арыны rr RE 


быш. MONITORS WITH STARPOWER™ 
18600 Broadwick Street 
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Tet: (310) 537-7000 wx 
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Technical Support: (800) SAMTRON 
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Dial-out & Dial-in Modem Sharing & Pooling 
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No TSRs Under Windows 
Supports High-Speed Modems 


Complete Management Console Е | : d 
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MAE o anywhere: 


integrated Network Security 


Supports DOS INT-14 Applications 


LANSource ET 


Works with Windows Communication Applications 


Windows NT Server 3.5, Netware, NetBIOS, & TCP/IP Networks 
Fan 


"WINport is a great buy!" 


DON 3 BIG aT! 


@ Windows, Windows for Workgroups, and Windows NT Clients 


@ No TSRs 

@ Inbound Routing 

@ Real-Time Send & Receive Logs 
© Annotation 

© Network Attachments & Phonebooks 


@ Windows NT Server 3.5, Netware, NetBIOS, & TCP/IP Networks 


You've told us you what you want in an ideal modem sharing and network 
fax world. Here are the results. WINport 5.0 and FAXport 5.0. Each 
module is better than ever with easier installation, comprehensive 
administration, and support for more networks and more modems. 


Purchase WINport and FAXport independently, or integrate them for a 
complete network fax and data solution. 


LANSOUFCE 1-800-677-2727, (416) 535-3555, Fax (416) 535-6225 E: 
LANSource UK Tel: +44 1954 782 799 Fax: +44 1954 782 796 == 
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other trademarks arc property of deir feed andy Novell makes eo warremiies 
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Special Report 


things through IDL interfaces. 
OMG currently defines standards for 
eight object services: 


* The life-cycle service defines how to 
create, copy, move, and delete components. 
* The persistence service provides a sin- 
gle interface for storing components in a 
variety of containers, including object data- 
bases, relational databases, and simple files. 
* The naming service enables compo- 
nents to locate other components. The ser- 
vice allows objects to be bound to existing 
network directories or naming contexts, 
including JSO’s X.500, OSF's (Open Soft- 
ware Foundation’s) DCE, and Sun's NIS 
(Network Information Service). 

* The event service allows components on 
the bus to dynamically register (or unregis- 
ter) interest in specific events. The service 
defines a well-known object called an event 
channel that collects and distributes events 
among components. 

* The concurrency service provides a 
lock manager that can obtain locks on 
behalf of either transactions or threads. 

* The transaction service provides two- 
phase commit coordination among recov- 
erable components using either flat or nest- 
ed transactions (see “СОКВА 'ѕ Object 
Transaction Service” on page 158). 

* The relationship service provides a way 
to create associations (or links) between 
components. It also provides mechanisms 
for traversing the links that group these com- 
ponents. The service can be used to enforce 
referential integrity constraints, and to track 
containment relationships and any other 
kind of linkages among components. 

* The externalization service provides a 
standard way to stream data into and out of 
an object. 


These services, and the five additional 
services OMG is currently working to 
define, empower components and provide 
a robust environment in which they can 
safely live and play. 

Intergalactic client/server requires a 
common interconnection bus and an 
environment in which smart components 
can collaborate. CORBA 2.0 provides both 
and, with 440 member organizations 
backing the standard, we may finally get 
the universal plumbing we need to sustain 
the next client/server revolution. B 


Bob Orfali and Dan Harkey are (along with Jeri 
Edwards) the authors of Essential Client/Server 
Survival Guide (VNR, 1994). They currently work 
on the application of distributed object technology 
at IBM. You can reach them on the Internet at 
harkey@vnet.ibm.com. 
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To some, a ‘good buy’ means having a low price tag. 
At Optiquest, we have a far higher standard. We build high- 
quality, technologically advanced monitors that are winning 
national and international quality awards AND we sell them 
at prices competitive to lesser quality monitors! Only Optiquest 
builds a complete family of fully EPA Energy Star compliant 
monitors each containing ergonomic and performance attrib- 
utes that rival any competitive product. In fact, on October 
12th, 1994 Optiquest was one of only 12 companies world- 
wide honored by the EPA as a 1994 Outstanding Energy 
Partner for 100% product line Energy Star compliance. 

The new 17" 4500DC (15.7" diagonal viewing area) 
shown here features 1600 x 1280 non-interlaced resolution, 
advanced color management systems, fully digital controls, 
and programmable memory modes. Its street price will really 
surprise you. And as part of the Optiquest Complete Green 


Optiquest award winning quali 
raises the standard...not the price. 


OPTIGUES i. 


Value Line Monitors by ViewSonic* y 
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DURING MARCY ду 
PARTICIPATING 
ШТ 


Solution, the 4500DC joins our whole line with valuable 
Opti-Green™ 


М energy and environmental savings throughout. 

To check out the award-winning quality, high technology, 
and very competitive pricing of the 14" to 20" Optiquest 
monitor family, just call 1(800) THE-OPTI. With all the 
good press we've been getting, you won't be alone. 


Optiquests Green Family,Line 


сят ses ра н 


oninterlaced Maximum Analog MAC Color 

Monitor (Diag. in) Pitch Resolution Refresh Digital Compatibie Matching List 
14" . 1024 x 768i) A 
14* . 1024 x 768 A 
14^ . 1280 x 1024 D 
15" . 1024 x 768 A 
1 1024 x 768 D 
1D . 1280 x 1024 D 
17“ 1280 х 1024 D 
IU 2. 1280 x 1024 D 
179 . 1600 x 1280 D 

D 


$ 

$ 

$ 

$ 

$ 

$ 

5 

$ 

$ 

20" 1600 x 1280 $ 


PC WELT <= 


TESTCENTER "mm 
RECOMMENDATION 


© 1995 Optiquest, 20490 Business Parkway Walnut, California 91789 USA ° Tel: (909) 468-3750 • Fax: (909) 468-3770 
endorsement of 


“The Energy Star emblem does not represent EPA 


arty product or service.” « Screen image courtesy of imergreph™ е AH trademarks mentioned in Uus ad ere ta property of their respective compares. 
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Í  WIBU®-BOX for LPT, COM, ADB, as card looking for evaluation Ё 
! for (E)ISA slots and as PCMCIA-Card International package I 
Ë v Protection for DOS, Windows and networks PDistributors em today! f 
П without requiring source code modification l 
f  Win32s, Windows NT, Mac OS, OS/2®, DOS i 


WIBU-SYSTEMS GMBH, Germany 


| Rueppurrer Strasse 54, D-76137 Karlsruhe Southwind International Inc. 
SYSTEMS Phone: +49-721-93172-0, FAX: +49-721-931 72-22 P. O. Box 308, Brookeville, MD 20833, 
М 132 Livi Email: 100142,1674@compuserve.com Phone: (301) 570-3497, FAX: (301) 570-4773 


| mips TransForm™ < PPTA - 
pre-printed forms Scanning Station — ^ - Ў fuser printer 


Now, Go FROM PAPER TO ELECTRONIC FORMS 
AUTOMATICALLY. 


Introducing TransForm™ As incredible as it any computer platform. m Another benefit: with TransForm, 

sounds, you can now scan your paper forms you can quickly make changes to forms at any time and 

into fully editable, electronic forms in minutes. print out new forms when you need them. No more 
Thanks to its artificial intelligence, TransForm senses boxes throwing away stacks of obsolete forms! ш And for 
where data is entered and lets you type into them directly. convenient form storage, our mips FormShuttle™ holds up 
Each form you create with TransForm can be filled or to 200 forms, and plugs right into the cartridge slot of your 
merged with variable data, E-mailed and faxed. What's laser printer. Since forms stay printer-resident they'll print 
more, all your forms can be filled and printed from nearly much faster. m Find out more today: 800-898-8560 


Call the mips authorized DocuPrint, Sweden: mips Technologies GmbH, کے‎ — V 
dealer near you. ć— 46-8-580-34990 Germany: 49-6127-3845 - mps = — 
Open Systems Solutions,  Printline AG, Switzerland: | PC:XForms»Inc., Wisconsin: = 

Venezuela: 582-239-6113 411-814-1412 800-786-8827 (619) 679-4070 © Fax (619) 679-4073 | 
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Powered by the 
GLINT™ 300SX 


WORKSTATION 
GRAPHICS 
AT PC PRICES 


APIs and Libraries 
supported by the 
3DEMON 


Wor 


9 SiliconGraphics, Inc. 


Unleash the. power of the S3DEMON™ on (enu ley" 
your graphics application. Omnicomp now А 
brings you a PCI based graphics accelera- (ft RenpeRMonPHics 
tor board capable of 3-D workstation class RenderWare* 
performance at affordable PC prices. The C 
3DEMON accelerates rendering with 24-bit criterion 
Call for information on Z-buffering; anti-aliasing, alpha-blending, So cr 
pas нр: — "ine ЕТ texture mapping and fast clear features. 3 
— i وہ‎ For Windows NT™, the 3DEMON provides @ BRender 
doublë.buftering and optimizes OpenGL™ Argonaut 


applications. 


OMNICOMP GRAPHICS 
CORPORATION 
1734 W. SAM HOUSTON 


K a N. 
HOUSTON, TEXAS 77043 


3DR ` 


; ® 
Tomorrow’s Vision Today Intel 


PHONE: (713) 464-2990 


FAX: — (713) 827-7540 
INTERNET: 


omnicmp @ phoenhcphoenix.net 


and SDEMON are trademarks of Omnicomp Graphics Corporation. GLINT 3009X is a trademark of 3Dtabs Inc., Lid. Windows NT ls a rademark of Microsoft, inc. OpenGL is a bademark and a copyright, and Open 
Inventor is а copyright of Silicon Graphics, inc. RenderMorphics and Reakty Lab are trademarks of RenderMorphics, Lid. BRender and Argonaut are ——— орис —I 
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Is your LaserJet" tossed about in the 
turbulence of a complex network? 
Our new Typhoon laser printers with VPT ` 
support 4 protocols and over 20 network 
. operating systems. They'll handle 
your mixed-platform network. 


Do you find your printer limiting? 

You need the versatility and power 

of a new Typhoon 8, lo or 20. We ve got 
desktop printers that handle paper sizes 
up to and beyond 11"x17" with 3 input 
trays and resolutions up to 1200 dpi! 


So forget the ‘Jet. 
Remember, even the biggest ‘lets stay 
in the hangar when a Typhoon's around. 


Call us to solve your printing problems. 
š "ws Р 


Adobe PostScript 


BB jnovneing NEW loh Laser 


^ 1-800-980-0374 
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Your Choiceof Keyboard Monitor Switches 


Access multiple computers with a single keyboard and monitor 


to cut equipment costs, save valuable space, and end clutter Em Application 


CPUs/Servers 


т Simple pushbutton operation for quick selection 

lB Four, eight, or twelve ports per unit 

ш Daisy-chaining connects unlimited number of CPUs 

ш Compatible with EGA, VGA, Macintosh, Sun, and others 
п Optional keyboard booting for 286, 386, and 486 

ш Optional RS232 or PS/2 mouse interface 

wm PCB construction for high reliability and low crosstalk 

ш Rack mount, matrix, and customized units available 


Keyboard 
Monitor 


Manually controlled unit 


err iría m 


@ Switch by keystroke, from front panel, or RS232 port 
Æ Two or four ports per unit 

Æ Cascade units to support up to 255 CPUs 

ш Supports monochrome, EGA, and VGA 

E includes keyboard booting for 286, 386, and 486 

i Includes RS232 and PS/2 mouse interface 

@ LEDs display selected CPU and CPU power-on 

iB Scan function switches among CPUs automatically 


Make the Rose Connection (2; ROSE 


ee ee a) 
10850 Wilcrest Drive ° Houston, Texas 77099 * Phone (713) 933-7673 * Fax (713) 933-0044 1-800-333-9343 


Call toll-free now 
for n copy of our 
Switching and Sharing 
Solutions catalog. 

Other Rose products; Print servers, printer sharing units, 


А butters, | , vi ifiars. 
Keyboard controlled unit ра رسس‎ рете оние еч 


— SERVE VIEW. cmn io 
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The Micro Micro International al 7600 Notebook. 


The fastest notebook 1n the world. 
(Again). 


Brilliant 10.3" Dual-scan 
Passive Matrix Color 
screen (Active Matrix 
also available). 


PENT iUm: 


P70CE3303 


Bullt-in multimedia speaker 
for the built-in soundblaster 
compatible 16-bit soundcard ! 


er fee wees 


"EH E MM oe ee ee S k k in) 


Two type II PCMCIA card | == ! — Mic In / Speaker / 
slots (equal їо 1 type 3) — ’ | Headphone out jacks 


340mb removable local bus — 3,5" floppy drive 


HD (up to 810mb available) — 19 t ball I 
= — 19mm trackball in 


p just the right spot 
8mb RAM (up to 40mb using — 
user-upgradeable modules) — Dependable 
and 256K L2 cachel NIMH Battery 


A focus on service and support since 1984! 
We give you free lifetime toll-free tech support. We preload the latest versions of DOS 
and Windows for Workgroups, including all video, sound, and PCMCIA card utilities. Our | 
1 Year Parts and Labor Warranty includes our outstanding 48 hour warranty service | 
turnaround fime, proving that we understand how you depend on our products, Our | 
30-day money back guarantee is pretty simple: you get a refund if you're not satisfied 
for any reason. Our RealHelp disk included with every notebook allows us to service 
your technical configuration files by remote access. Our 48-hour+ extensive burn-in 
and te sting period on every single notebook, before it leaves our facility, ensures an 
| ab sol ute minim mum of failures in your notebook. Anything less is just not mint! 


| * Shipping charges will be withhe d from any refund, along with 2% of invoice total on any credit card orders. 


Micro International, 10850 Seaboard Loop, Houston, Texas 77099. Top quality service and support since 1984! 
Full information (including specifications, all options & prices) available by fax or mail on request. 


Fax (713) 495-7791 Hours: 8-6 Mon-Fri, 10-1 Sat. Call today toll free: 


*Pentium is a registered trademark of Intel Corporation. 
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Break the Backu 


Revolutionary Tape Backup at Four Times the Speed 
of Conventional Technology. RAPID-Tape Arrays. 


10MB/sec! 36GB/hour! If your window e Compatible with all major operating systems 


of opportunity to backup your critical and backup software utilities 


data is narrow, perform your backup 


© Appears to your system as a conventional 
tape drive. No device drivers required 


with the fastest fault-tolerant solution 
available. RAPID-Tape arrays from 


ANDATACO incorporate industry 
© 560GB of unattended backup with RAPID 


standard 4mm, 8mm and Digital Linear Stacker systems 


Tape (DLT) tape drives and advanced 


Redundant Array of Parallel J 
© 80GB capacity with an array of 


Independent RAPID-Tape DLT drives 


Device (RAPID) 


technology, so © Striping and parity to rapidly 


data manage- store and protect your data 


ment is made 


e Simplify your disaster recovery 
and provide critical data security 


simple. RAPID- 
Tape’s resilient design allows 


your backups and restores to continue 


© Mirroring allows for up to five copies 
simultaneously 


even when a tape drive needs service or 
a tape cartridge requires replacement. 


Experience the exhilaration of up to four 
| © Hot-swappable user replaceable tape 


times the capacity and data transfer rate canisters and power supplies 


of a single tape drive. RAPID-Tape, the 

fast and reliable backup solution that ага 4 | 
© On-site installation, maintenance and 

breaks all backup barriers. dedicated 800 telephone support available 


Shop Electronically т AN | AT ۸(0 
World-Wide Web URL: Ae 


http://www.andataco.com OUR REPUTATION IS ON LINE 


800-534-9191 


Sales and Product Information 


10140 Mesa Rim Road, San Diego, California 92121 Tel: 619-453-9191 Fax: 619-453-9294 E-mail: inquireGandataco.com 
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Ferocious Computing Devices 
Harsh environments are no match tor Badger Computers. Badger 

is the most extensive line of rugged mobile computers available 
anywhere in the world. Badger offers custom configurations with 
numerous wireless connectivity options. GPS and scanners can 

also be integrated. For tough computing needs call 1-800-3-BADGER 
and take a BYTE out of your workload today. 


BADGER Computers 10901 Malcolm McKinley Drive Татра, Florida 33612 813-972-6246 
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Server management. V4 won't compete 
with NotesView, the new Hewlett-Packard 
OpenView-based management console for 
Notes, but it will offer baseline manage- 
ment tools to help administrators monitor 
server usage, analyze mail routing, and trace 
document flow. 

OLE 2.0. As OLE 2.0 clients that sup- 
port in-place editing, V4 document repos- 
itories сап more seamlessly integrate host 
applications. LotusScript can drive appli- 
cations that export OLE automation hooks. 
As an OLE automation server, V4 will 
be controllable from the outside by OLE 
automation clients. Some of the V4 user 
interface will be available for scripted con- 
trol, as well as much of the API, according 
to Ray Ozzie. 

Agents. V4 public agents are like V3 
periodic macros, but they’re server-based 
and can be written in LotusScript. They 
automate things that otherwise might be 
handled by server add-in tasks. Personal 
agents, which can run on workstations or 
Servers, support per-user customization. 

Pass-through authentication. V4 allows 
access to multiple Notes servers on a single 
call. 

Faster replication. Field-level inheri- 
tance, and a faster method of exchanging 
replica IDs, should speed replication dra- 
matically. 

Scalability. V4 more aggressively ex- 
ploits SMP (symmetric multiprocessing) 
hardware than V3 did and should also scale 
more effectively. It can run multiple repli- 
cator tasks concurrently on an SMP sys- 
tem, which should relieve bottlenecks in 
densely connected replication topologies. 

Virtualization. A single V4 server can 
act like many independent virtual servers, 
each with its own set of users and data- 
bases. Why is this useful? With the advent 
of public Notes-based services such as 
AT&T Network Notes, it's handy to be 
able to divvy up server resources in this 
manner. A small company that can't af- 
ford to rent one of the boxes in AT&T's 
server farm will now be able to rent part 
of a server. 


Jon Udell is a BYTE senior technical ed- 
itor at large. He can be reached on the 
Internet or BIX at judell@ bix.com. 


how it got started. "Our worldwide mar- 
keting effort, much of it [involving] pitch- 
ing to governments for the job of priva- 
tizing huge public-sector companies, relied 
heavily on hand-crafted, color-printed 
books presented to the people who made 
the decisions," he recalls. 

“Yet all those books had to be produced 
by one or two centralized desktop pub- 
lishing departments. The business is get- 
ting more marketing-intensive, and also 
turnaround times were getting shorter, 
creating a potential bottleneck. We decid- 
ed that rather than increase the size of the 
central units to cope with increased vol- 
umes, we should take the opportunity to 
integrate the process of document pro- 
duction with all the other things that have 
to be done by corporate finance execu- 
tives preparing for a transaction," he con- 
tinues. 

“We had to take the PC-based office 
software as given—Word and Excel were 
the group standards. Attaching key Word 
or Excel files to Notes forms enables us to 
control content and style and avoid [the 
need for] people reinventing wheels every 
day. The main components of the docu- 
ment repository are standard, frequently 
used items that can be freely mixed and 
matched in different documents but indi- 
vidually need to be controlled and kept 
up to date. The Notes database enables 
us to do this and also leverage the power 
of the tools we started off with,” he con- 
cludes. 

The principle behind Stream Reposito- 
ry is that a complete, street-ready presen- 
tation document can be assembled in Word 
with the aid of templates and macros. 
Graphs and diagrams are produced in 
Excel. A custom Chart Wizard, written in 
an Excel macro, allows the user to create 
graphs and place them on the clipboard to 
be pasted into the Word document. Lotus 
Notes databases are used at the beginning 
as a repository of frequently used, ready- 
formatted Excel charts, logos, and Word 
text paragraphs, and again at the end to 
store the completed presentation docu- 
ments. 

The simplicity of file attachment has 
worked well for the Stream Repository 
system. It has reduced potential problems 
in a combined Mac and PC environment 
as well as reducing support costs as the 
new technology has been rolled out world- 
wide. 

Because the file attachments can’t be 
indexed and searched by Notes’ Verity 
Topic engine, the note that carries the at- 
tachment icon also has over a dozen dif- 
ferent simple-text fields (e.g., Country, 


Sector, and Type) that help users find what 
they’re looking for as they navigate views 
of the database. In many cases, the note 
also carries keywords and even a short ab- 
stract to support fulltext search. 


Coopers & Lybrand’s CLASS 

CLASS (Coopers & Lybrand Audit Sup- 
port System), developed by the accounting 
firm Coopers & Lybrand, uses embedded 
objects. This system is a powerful imple- 
mentation of Lotus Notes as a document 
repository. 

As Rod Parry, the U.K. international 
partner for CLASS development and roll- 
out, explains, “As you would expect, with- 
in C&L, the audit process is well under- 
stood, and it is, by definition, a workgroup 
activity. On a complex international au- 
dit, team communication is paramount, 
with perhaps 30 auditors in the U.S. and 
several groups of 10 in different locations 
around the globe. 

“All of the team must have all of the 
audit file, all of the time. In addition, the 
system must enshrine our principle of TEQ 
[Total Engagement Quality] for each and 
every audit.” 

The CLASS system is already being 
used by 4000 people in 18 countries, with 
a planned 15,000 users in 25 countries by 
the end of 1995. It’s split into three mod- 
ules: Strategy, Audit File, and Audit Fi- 
nancials. 

For each audit, the Strategy module, 
which is written in C, is used first. After 
an in-depth parameter-setting session, the 
Strategy module builds and populates a 
new Lotus Notes application, the Audit 
File, which is used as an audit plan, con- 
trol-documentation store, on-line issue clear- 
inghouse, and document repository. 

Ami Pro and Lotus 1-2-3 are the word 
processor and spreadsheet used for the 
CLASS system. The templates for Ami 
Pro files and 1-2-3 spreadsheets are kept 
in a separate Lotus Notes database, called 
the Template Manager. This makes repli- 
cation around the globe easier and ensures 
that all template files are up to date and 
fully meet legal requirements. Within the 
Template Manager, Ami Pro documents 
are embedded in a rich-text field, and a 
button on the form lets users copy the ob- 
ject to the clipboard. 

When users switch back to the Audit 
File module with the insertion point in 
the required field, the Edit/Paste/Special/ 
Embed menu option embeds the Ami Pro 
file in the note. As the audit proceeds, a 
complete database is built up, containing 
not only electronic copies of all letters, 
memos, and spreadsheets, but also all the 
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the BYTE subscriber list 

available to other com- 
panies whose products or 
services would be of interest to 
our readers. We take great care 
to screen these companies, 
choosing only those who are 
reputable. 


Ё rom time to time we make 


Furthermore, subscriber names 
are made available for direct 
mail purposes only; tele- 
marketing calls are strictly 
prohibited. 


Many BYTE subscribers ap- 
preciate this carefully managed 


program, and look forward to 
receiving information of interest 
to them via the mail. While we 
believe this information is of 
benefit to our subscribers, we 
firmly respect the wishes of any 
subscriber who does not want 
to receive promotional liter- 
ature. Should you wish to 
restrict the use of your name, 
please send your request 
(including your magazine 
mailing label, name, address, 
and subscription account 
number) to: 


BYTE Magazine 
Subscriber Services 
PO Box 555 


Hightstown, NJ 08520 
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audit issues that are signed off as dealt 
with and all tasks that are signed off as 
done. Consistent quality is ensured for all 
audits, from one-person jobs to the largest 
international engagements. 


Fulltext Searches 

In practice, fulltext searches within a Notes 
document repository are rare. There are 
two reasons for this. First, attachments and 
embedded objects cannot be opened by 
the search if they are represented on a note 
by icons, although rich text pasted into a 
field is searchable. ( This restriction is lift- 
ed in Notes 4.0, which can index attached 
and embedded content.) So, unless the host 
note carries a pertinent text abstract in a 
plain-text field alongside the object icon, 
it's invisible to the indexer and the search 
engine. 

Second, a note usually carries other text 
fields (a letter, for instance, would have 
To, From, Title, and Date fields). Thus, it 
requires less thought, though a little more 
time, to find “that letter I sent to Jones last 
week about office equipment" in a view 
than it does to master even the simplest 
arcana of the fulltext search bar. 


FX 

FX, short for field exchange, is a valuable 
feature for document repositories. It al- 
lows the bidirectional exchange of data 
between a document, which is an OLE 1.0 
object, and text fields in the note to which 
it belongs. Supported applications include 
Ami Pro 3.01, Freelance 2.01, Improv 2.1, 
Lotus 1-2-3 release 4.01, and, most recent- 
ly, Microsoft Word 6.0c and Excel 5.0c 
(later versions of all these programs are 
also supported). 

FX requires an OLE-embedded object 
in a note, SHARE.EXE (or VSHARE.386) 
to be loaded, and one or more hooks from 
the note to the object. In Ami Pro, for ex- 
ample, these hooks take the form of special 
bookmarks in the file (e.g., @TestField) 
and identical field names in the note (e.g., 
TestField). Note the leading @ for the 
bookmark name in Ami Pro. 

When the object is launched, all fields 
that have matching names are read from 
the note and are used to update Ami Pro 
immediately before it displays the docu- 
ment. In a similar manner, when the host 
application window is closed, all the book- 
mark names are read and used to update 
the note. 

With FX, for instance, the names of the 
fields in the note and their corresponding 
bookmarks in Ami Pro might be some- 
thing like ToName, Organization, Address, 
DateOnLetter, Subject, and Title. If these 
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bookmarks are edited while Ami Pro is run- 
ning, the edits automatically update the 
fields in the note when the document is 
closed. 

As mentioned earlier, a good Notes 
document repository is based on infor- 
mation stored in the note alongside the 
object. FX makes this job much easier. 
As you might expect, the technology used 
for FX is based on OLE; the object appli- 
cation is the server, and Lotus Notes is 
the client. 


Further Refinements 

It's possible to build automatic object ac- 
tivation into the design of a note so that 
when you open the note, the contained ob- 
ject launches. You can also control which 
actions—for instance, creating, reading, 
or editing of the note—invoke this behav- 
ior. Further, the note itself can be displayed 
or hidden. 

When combined with FX, this produces 
the purest form of document repository. 
You open the Notes application, navigate 
a view to find the title that you want, and 
double-click on it. Your word processing 
application is then launched with the doc- 
ument in it. If you edit the title and close 
the document, the view will reflect the 
new title. 

Because Notes lacks a distributed lock- 
ing mechanism, it isn't a document man- 
ager in the purest sense. However, it pro- 
vides a useful versioning mechanism. If 
you edit an embedded object within a note 
(or just edit a note), Notes saves a new 
note instead of overwriting the existing 
one, building a link between the two. This 
link ensures that, even if users recatego- 
rize on the fly, all the versions of a note are 
always clustered together. 

Lotus Notes can support enterprise-doc- 
ument repositories, but it's also useful at 
the workgroup level. Users can store doc- 
uments where they can easily find them 
again, use long names, categorize on any 
combination of fields, and painlessly rep- 
licate across continents, as well as to and 
from laptops. 

This combination of features is certainly 
compelling. Lotus understands that Notes 
doesn't have to be the most powerful doc- 
ument manager or have the ability to sat- 
isfy all the criteria of, say, a professional li- 
brarian—it just has to be easy to use. And 
that it is. M 


Jonathan Mackenzie, M.B.C.S., is a freelance 
consultant specializing in large, distributed 
systems. He can be reached on CompuServe 
at 100016,2107 or on the Internet or BIX at 
editors @ bix.com. 
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Опе Box, Two Computers 


With a PC inside it, Apple's DOS-Compatible Power Macintosh offers 


the best of both worlds 


TOM THOMPSON 


conducted an interesting market test. 

The company built an expansion board 
that was actually a fully functional PC com- 
puter. The board, code-named Houdini, 
plugged into the single slot of a Quadra 610 
(see "Apple Provides PC on 
a Mac,” BYTE, January p= 
1994). Houdini had some 
design limitations: Its 25- 
MHz 4865Х processor 8 
provided only modest l 
performance, and it 
lacked support for 
NetWare operations | | 
and Sound Blaster I/O. Ў 
Despite these flaws 4 
and the jaw-breaking — —— 
name of DOS Compatibility Card fis the 
Quadra 610, Houdini sold like mad, ex- 
hausting the inventory of 25,000 boards 
within several months. 

Early this year Apple began shipping 
an updated Houdini that addressed the per- 
formance, networking, and sound I/O lim- 
itations that handicapped the original Hou- 
dini. Now we have Houdini’s successor: 
DOS Compatibility Card for the Power 
Macintosh (DOS Card for short). As you 
might guess, this next-generation DOS 
Card fits in a Power Macintosh 601 PDS 
(Processor Direct Slot). You can obtain a 
DOS Card separately ($739) or packaged 
within a Power Mac 6100/66—the DOS 
Compatible Power Mac we review here. 


š nthe Spring of 1994, Apple Computer 


Board Basics 

The DOS Compatibility Card is a 7-inch 
expansion board with a 486DX2/66 pro- 
cessor. It supports 16-bit sound compati- 
ble with Creative Labs' SoundBlaster 16 
board and 800- by 600-pixel SVGA 
graphics. DOS support comes via a Chips 
& Technology BIOS, and Apple bundles 
Microsoft's DOS 6.22 and Windows 3.11 
with the board. 

A single 72-pin SIMM socket on the DOS 
Card provides local memory expansion up 
to 32 MB. If this socket is empty at boot 
time, the Mac OS allocates the DOS Card a 
user-specified amount of RAM on the Power 
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| . Mac's main logic board. In this 
EE E mode, dedicated hardware trans- 
UE ceivers perform the endian byte- 
E swapping required to bridge the 
disparate memory organization 
the two processors use (little en- 
dian for the 486, and big endian for 
the PowerPC). A DMA channel that the 
Mac OS operates helps boost memory ac- 
cesses in this shared mode. 

So far, the DOS Card sounds like stan- 
dard PC fare, but here the resemblance ends. 
The host Mac handles all serial I/O, disk 
I/O, keyboard, mouse, and network opera- 
tions. For example, the Power Mac's floppy 
drive, which can read and write DOS and 
OS/2 floppies, fills in as the DOS Card's 
drive A. There is no parallel port I/O support, 
because the Mac lacks this interface. 

Apple added code to the BIOS and wrote 
support programs to manage the peripheral 
ЏО. A PC Setup Control Panel acts as the 
control center where you establish the data 
routes that the Mac uses to field the DOS 
Card's I/O requests. Here, for example, is 
where you might map the DOS Card's 
COMI and COM2 serial I/O to the Mac’s 
modem and printer ports. You occasionally 
have to watch out for Mac-specific 
limitations. Continuing with the PC serial 
port example, the maximum baud rate is 
19.2 Kbps. 


Across the Great Divide 

The PC Setup Control Panel also sets the 
PC display resolution, the amount of 
memory the Mac will share (1f the DOS Card 
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has none), sound I/O control, and drive C 
and D file mapping (more on this in a 
moment). You can also configure which 
hot-key to use for switching between the 
two systems, and for easier file exchange 
between DOS and Mac systems, you can 
set up a Mac folder that appears as a drive 
to the DOS Card. Support software lets you 
copy and paste certain graphics and text 
between the two environments. 

You can set up file storage for the DOS 
Card in either of two ways: on the Mac drive 
as a “container” file or as a separate DOS- 
formatted SCSI drive. Container files are 
Mac files whose internal structure resembles 
a PC hard drive. To the PC Card, the 
container file appears as a DOS drive. From 
DOS, you can format volumes, erase files, 
and load all sorts of PC software. You can 
actually run DOS Installer programs that 
dutifully copy application software into this 
container file from floppies inserted in the 
Power Mac's floppy drive. Container files 
occupy the same amount of space as the 
equivalent DOS hard drive. 

You сап also mount a PC-formatted SCSI 
drive as long as you preformat it as a 
bootable device (FORMAT D: /s) ona DOS 
system. To make the drive accessible to the 
DOS Card, you select DOS partition from 
the pop-up menu in the PC Setup Control 
Panel's drive mapping section, and then 
select the drive's SCS] ID in the dialog box 
that appears. When you reboot both systems, 
the DOS Card readily accesses the drive 
partition. DOS access doesn't require special 
support files, drivers, or modifications to 
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One Box, Two Computers 


the CONFIG.SYS file, which makes for real 
plug-and-play support for SCSI peripherals. 


Doing Up DOS 

We reviewed a DOS Compatible Power 
Mac—a Power Mac 6100/66 with 16 MB of 
RAM, a 500-MB internal SCSI drive, and 
an installed DOS Compatibility Card. The 
DOS Card came with 8 MB of local RAM. 
With the DOS Card and operating system 
preinstalled, set up came down to choosing 
the system's monitor arrangement: either a 
single-monitor configuration, where a hot 
key switches the screen between the two 
computers, or a two-monitor configuration, 


where you can simultaneously view both . 


environments. Apple provides a scary-look- 
ing four-headed adapter cable with a 26-pin 
connector that plugs into the single con- 
nector on the DOS Card. The other con- 
nectors attach to the Mac video port, a Mac 
monitor, and to a PC joystick. This cable 
has a Mac DB-15 monitor connector, so 
you'll need an adapter to attach a VGA mon- 
itor to the system. 

We preferred the two-monitor arrange- 
ment with both systems displayed. With 
the Mac busy on a CodeWarrior compila- 
tion, we could toggle to the DOS Card and 
check some article refer- 
ences via the network. You 
can use the shared mouse 


SoftWindows: The Next Generation 


NATIVE MODE BENCHMARK RESULTS FOR DOS 


Ethernet port. Sup- 
port for NetWare's 
IPX protocols is 
through an ODI 
(Open Data-Link In- 
terface) driver sup- 
plied by Apple. This 
driver reroutes the 
IPX packets to the 
Mac’s Ethernet driv- 
er. 

You have to provide the remaining Net- 
Ware client software to complete the link. 
TCP support is also available through an 
ODI driver, but other network interfaces 
are not supported at this time. Once the 
AUTOEXEC.BAT file was configured 
properly, I was able to access all BYTE's 
NetWare file servers. The Mac OS was 
also able to access an AppleShare server 
and all networked laser printers simulta- 
neously. Ás long as the DOS Card and 
Power Mac use different network proto- 
cols (e.g., IPX and AppleTalk, or TCP and 
IPX), both can share the Ethernet connec- 
tion without trouble. 


TEST 


Integer index 
Floating-point index .265 


Compatibility and Performance 

DOS and Windows compatibility was ex- 
cellent. The DOS Card ran 
Doom—and even produced 
the sound effects—without 


and keyboard with only one ноода кр problems. Under Windows, 
system at a time. However, without buying a DOS Card, ou W€ could access a networked 
when you toggle to the DOS misht click nut Insignia CD-ROM drive holding Ziff 
Card, the Mac monitor dims, Solutions’ SoftWindows {Insignia Communication's Comput- 
a nice visual cue as to which Solutions, 1300 Charleston Rd, €r Select. We could also use 


system owns the keyboard. 
The Mac Extended Key- 


Mountain View, CA 94043, (800) 
848-7677). The company plans 


Folio Corp.'s Folio Bound 
Views application to search 


board is a plus, because it soon to release a major upgrade for items in the text of the 
sports the PC keyboard toits SoftWindows, a program last five years of BYTE, 
function keys, cursor keys,  thatemulates the PC which was stored on a Net- 
and numeric keypad, all of environment. SoftWindows 2.0 Ware server. This setup 
which operate as they should will emulate a 486 processor anl allowed use of Мас 
for a PC. The system soft- thus offer 386 Enhanced Mode applications, while provid- 
ware maps the Mac's Op- capabilities to those applications ing easy access to resources 
tion key neatly to the PC's that require it. Performance gets that are available at BYTE 
Alt key (labeled for both), 3 beostfrom the imterpreter's only in a PC format. 
which lets you operate and "21 compilation of In terms of performance, 
navigate both DOS and Frequently used x86 code the host Mac has the kick 
Windows application menus Seria г "Ww of your typical 66-MHz 
readily. the c мас дыга Power Mac. As the BYTE 
We connected a DOS-for- — sound Blaster}, SVGA di zi Native Mode benchmark re- 
matted hard drive to the ter pos displays, wid support for 50115 show, the DOS Card's 
Mac’s SCSI port, and with Simultaneous use of more than throughput nearly rivals that 


a few mouse clicks and a re- 
boot, it became drive D for 
the DOS Card. An external AppleCD 300 
CD-ROM drive appeared both on the 
Mac’s Desktop and as drive E to the DOS 
Card. The DOS Card was also able to con- 
nect to the BYTE network via the Mac 
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one network protocol stack. 


of a typical 66-MHz 
468DX2-based PC. Howev- 
er, the comparison PC system had a 256 
KB secondary RAM cache, which the 
DOS Card lacks. While the memory-shar- 
ing mechanism works flawlessly, it exacts 
a huge performance hit. On a DOS Card 


COMPARISON PC 


415 


We tested the Power Mac DOS Card's low-level performance using BYTE's 
Native Mode test. Both integer and floating-point results were slightly slow- 
er than the comparison system, a 486DX2/66 PC, Without local RAM on the 
DOS Card, performance dropped markedly. The index score is based on a Dell 
90-MHz Pentium system. 


DOS CARD USING 
SHARED MAC RAM 
244 

-143 


DOS CARD WITH 
8 MB LOCAL RAM 
.402 

251 


sharing Mac memory, PC test results con- 
sistently plummeted by 40 percent. The 
Mac felt the hit less, perhaps because it 
physically owned the memory, but its per- 
formance degradation fluctuated between 
13 to 40 percent, depending on the opera- 
tion. 


The Best of Both Worlds 

As mentioned earlier, the DOS Card alone 
costs $739. A Power Mac 6100/66 with 16 
MB of RAM, a 500-MB internal hard drive, 
and a DOS Card, but no monitor or 
keyboard, costs $2759. Neither price 
includes local memory for the DOS Card, 
but budget for it if you opt for just the board 
(you can move one of the Mac's RAM 
SIMMs to the DOS Card to obtain 8 MB of 
local RAM for each computer). 

Overall, the DOS Compatible Power Mac 
makes a superb PC, especially with a Mac 
wrapped around it to handle the messy 
details of attaching peripherals. The Mac 
offers its convenience and graphics, and the 
DOS Card provides access to a wide variety 
of DOS and Windows programs. Although 
aPCinaMac seems like a Jekyll-and-Hyde 
prospect, it actually delivers the best that 
each platform offers. i 


Tom Thompson is a BYTE senior technical 
editor at large with a B.S.E.E. from Mem- 
phis State University. He is an Associate 
Apple Developer and author of Power Mac- 
intosh Programming Starter Kit (Hayden 
Books, 1994). Contact him on AppleLink as 
T.THOMPSON, or on BIX or the Internet at 
tom thompson Q bix.com. 


Aboutithe Product 


DOS Compatible Power Macintosh ......$2759 
(16 MB RAM, 500-MB hard drive, DOS Card; 
price doesn't include monitor, keyboard, or 
DOS Card memory) 


Apple Computer, Inc. 

1 Infinite Loop 

Cupertino, CA 95014 

(800) 776-2333 

(408) 996-1010 

fax: (408) 974-6412 
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Software [PIPIS 
Visual C++ Goes Multiplatform 


Microsoft's latest development system is a well-crafted set of tools 
for building Win32 applications —and it’s not just for PCs anymore 


STEVE APIKI Integrated resource tools. Full-featured integrated New Ul features like 
External AppStudio Is debugger meshes well dockable windows and tool 

i - gone, replaced һу with editor, letting you tips migrate to Visual C++ 
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become a real multiplatform development 
tool. If you're a software developer con- 
cerned with targeting the Mac as well as 
various flavors of Windows and Windows 
NT, you now have a slew of new options. 

On the other hand, if you are concerned 
solely with Win32, the choice is simple: Get 
Visual C++ 2.0. Enhancements to MFC 
(Microsoft Foundation Classes), support 
for 32-bit OLE controls, and a much-im- 
proved integrated environment make this 
an easy decision. Unfortunately, Win32- 
only is an unlikely scenario—for most 
developers, supporting the Mac, or 16-bit 
Windows, or even DOS are day-to-day 
realities. With add-ons, Visual С++ 2.0 can 
deliver on these platforms as well. 


New and Improved 

Version 2.0 succeeds both the 32-bit edi- 
tion of Visual C++ 1.1 and Visual C++ 1.5 
and adds significant improvements over the 
existing products. Chief among these are 
MFC 3.0 and a noticeably improved inte- 
grated environment. 

MFC 3.0 extends the framework to 
incorporate virtually all Windows-related 
technologies. Version 3.0 adds classes that 
support ODBC (Open Database Connec- 
tivity) and OLE 2.0. (Although these were 
present in MFC 2.5, MFC 2.5 is a 16-bit 
class library, so Win32 developers had been 
left out in the cold.) MFC 3.0 further extends 
OLEcapability with classes that model OLE 
controls (although not control containers), 
the 32-bit component replacements for 
VBXes (Visual Basic custom controls). New 
user-interface elements like tabbed dialog 
boxes, tool tips, and dockable windows, all 
of which Microsoft says will map directly 
to Windows 95 gadgets, round out the new 
classes. These and other MFC enhancements 
are fully supported through a new App- 
Wizard and a new ClassWizard. 

The new integrated environment is a big 
improvement over those found in Visual 
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Tabbed output windows allow | 
easy access to build results, find 
results, or output screen. 
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The New UI: Visual C++ 2.0 presents a significantly improved look, with a better integrated debugger and 
easier access to peripheral tools. This screen Is from the Intel-hosted package; the core Mips and Alpha 


packages provide an identical set of options. 


C++ 1.1 and 1.5. Most important, the 
debugger. resource editor, and other tools 
are more completely meshed within the IDE 
(Integrated Development Environment), and 
you aren't constantly launching additional 
tools. The IDE itself incorporates all the new 
user-interface features of MFC 3.0, so you 
get first-hand experience with these before 
you foist them on users. (As BYTE was 
going to press, Microsoft announced ver- 
sion 2.1, which includes some Windows 95 
controls, an updated OLE developer's kit, 
and ODBC support for the Mips version.) 


Moving Up to Win32 

Generating a new application for Win32 is 
trivial with Visual C++: A trip through App- 
Wizard, where you select the Windows fea- 
tures you want to support, rewards you with 
a complete template from which you can 
bootstrap development. However, most pro- 
jects don't start from scratch, so we evalu- 
ated version 2.0 by converting an existing 
16-bit Windows application that was not 


originally developed in MFC. 

Moving froma 16-bit project to a 32-bit 
project is an all-or-nothing affair. Visual 
C++ 2.0 can't build 16-bit applications; 16- 
bit Windows support is relegated instead to 
a copy of Visual C++ 1.51 shipped on the 
same CD. Once you bring your 16-bit pro- 
ject into Visual C++ 2.0, it is forever after 
a 32-bit project, and you can no longer sup- 
port Windows 3.1 without Win32s. This 
dichotomy between 16-bit and 32-bit is the 
single factor that might make a person hes- 
itate to upgrade to Visual С++ 2.0. 

To begin the conversion, we ran App- 
Wizard to generate a new MFC-based pro- 
ject. AppWizard and Class Wizard, as in 
previous versions, simplify source-code 
generation by never touching user code. 
This keeps your code safe, but it makes it 
impossible to “regenerate” an application 
should you want a new MFC feature later, 
or to modify the names of message handlers 
using Class Wizard. Therefore, this is a step 


you need to get right the first time. 
continued 
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Converting an existing non-MFC project 
to MFC was, of course, the bulk of the work, 
but making the conversion is well worth the 
effort: MFC is at the right level to allow 
porting to other machines and other user 
interfaces like the Mac and Windows 95 
when the time comes. 

We confess to liking command-line tools 
and make utilities for flexibility and sheer 
variety. However, the level of integration 
in Visual C++ 2.0 is excellent, and new fea- 
tures like a Unix grep-like find utility make 
the IDE stand almost completely without 
external tools. Its weakest point is its edi- 
tor, which is Mac-like in its command struc- 
ture but can't emulate other editors. 

With the editor, debugger, resource edi- 
tor, and other tools so tightly coupled, you 
rarely have to leave the IDE. You can edit 
in the debuggeror set debugger breakpoints 
in the editor. A double-click on a line from 
the results of a find-in-file command opens 
the file. AppStudio is gone, replaced by an 
integrated resource editor (which finally 
adds a text tool for the bit-map editor). 

Visual C++ will not deliver the shortest 
build times you've seen, but the compiler 
thread can run in the background while you 
attend to other tasks. Version 2.0 also sup- 
ports incremental linking, which really 
speeds up the link phase. One nice feature is 
the ability to build the browser database with- 
out completing a full link. While moving 
our project into MFC, we sometimes had 
conflicting definitions that kept the link from 
completing; the browser easily pegged them. 

It took us a few weeks to get the core of 
our test application into MFC and up under 
Win32. The application also requires a 
DLL, which we also had to port to Win32. 
Once all that was up and running, we 
moved both projects over to Mips and 
Alpha versions of Visual C++ 2.0. Port- 
ing to both new platforms took less than 
an afternoon: The similarity among the 
environments is amazing. However, since 
the application was written to be portable, 
conditional compile statements had to be 
modified because they assumed that if 
WINDOWS was defined, the program 
was being built for an x86 platform. There 
was also a slight difference in the va list 
type between Alpha and other platforms 
that required making some modifications. 


Targeting the Mac 

Porting to Mips and Alpha NT was easy; 
porting to the Mac was not. Unlike other 
NT systems, which are both hosts and tar- 
gets for Visual C++ 2.0, the Mac is sup- 
ported only as a target through a cross com- 
piler that runs on Intel-based NT systems. 
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Visual C++ Goes Multiplatform 


The Visual C++ 2.0 Cross-Development 
Edition for Macintosh is a $1999 add-on to 
the standard Intel package. The package 
includes the cross compiler (which inte- 
grates into the regular environment), WPL 
(Windows Portability Libraries), a remote 
debugger, and utilities for transferring files 
and executing programs across an Ethernet 
connection. Once your 68K-based System 
7.x Mac is hooked to your NT system run- 
ning AppleTalk, you build programs on the 
NT system and ship them to the Mac, where 
the debugger can execute them remotely. 

WPL is aset of static libraries that imple- 
ment most of the Win32 API; you link these 
into your application and they mediate be- 
tween Win32 calls and Mac Toolbox rou- 
tines. The result is an application with a 
more-or-less native Macintosh look, although 
you must make some source and resource 
changes to complete the transformation. 

The first step in porting our test project 
was to set up Mac targets within the devel- 
opment environment. This is simple to do, 
and you can set 680x0-specific code-gen- 
eration features for these targets. Our test 
project included serial communications, 
which WPL doesn't support. We ended up 
leaving these features out of this stage. Fin- 
ishing the port now required conditional 
Toolbox calls to replace the Win32 calls; 
the required Apple header files and libraries 
are included. 

After taking out or replacing the Win32 
API features WPL doesn't support, we built 
and linked the application. Visual C++ 
automatically downloads the program to 
the Mac, but you must remember to either 
include a size resource or set the memory 
partition size on the Mac before every run. 

The test application requires a DLL under 
Windows. The cross-development tools 
support Apple's DLL implementation— 
ASLM (Apple Shared Library Manager)— 
allowing construction and use of shared 
libraries. Thisisacritical requirement, with- 
out which porting most real Windows appli- 
cations would be impossible. However, 
converting a DLL to a shared library is 
difficult. Worse, the documentation on 
issues like what libraries are required is 
severely lacking, and the two technical 
support representatives we spoke to at 
Microsoft weren't versed in either Mac 
development or the cross-de velopment kit. 

Microsoft shows little confidence in the 
future of ASLM; WPL itself is a static 
library. The company recommends that 
developers also consider linking Windows 
DLLs as static libraries for the Mac wher- 
ever possible. The PowerPC version of the 
cross-development kit, due out before the 


end of the year, will support code fragments 
instead of shared libraries. 

Building Mac applications under Win- 
dows NT limits tools on both sides of the 
connection. For example, because it is 
remote, the debugger requires that you set 
all breakpoints locally before beginning the 
debugging session. Also, some menus and 
dialog boxes from Windows are imple- 
mented as custom resources on the Mac, 
and you can't browse through them using 
programs like Apple's ResEdit or Mathe- 
maesthetics' Resorcerer. 


Living with Limitations 

Despite having a few limitations, the cross- 
development toolkit is an excellent option 
if Windows or Win32 is your primary tar- 
get. We would choose it over any existing 
cross-platform library for two reasons. First, 
if you already know the Windows API, you 
can generate a reasonable Mac application 
without learning an entirely new API. Sec- 
ond, it's a single development environment; 
you can build, run, and debug for both tar- 
gets with just aclick on each new target. In 
short, the Visual C++ 2.0 cross-develop- 
ment toolkit greatly simplifies Windows- 
to-Mac porting. 

As for the Visual C++ 2.0 core package, 
it's anoutstanding product. For new devel- 
opment work on Win32, Visual C++ and 
MFC create an unmatched combination. 
The only significant drawback is the chasm 
between 16-bit and 32-bit applications 
development imposed by the splitting of the 
two compilers and the abandonment of 
VBXes on 32-bit platforms. The environ- 
ment is good enough that we wish we could 
use it to target 16-bit applications, Ш 


Steve Apiki is a BYTE contributing editor 
and senior developer at Appropriate Solu- 
tions, Inc., a Peterborough, New Hamp- 
shire-based consulting firm specializing in 
multiplatform development, You can reach 
him on the Internet at apiki@apsol.com. 
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Announcing CodesServer 
Discover Client/Server Power with xBASE 


file compatibility from C, C++ and Basic. 


With | 


With our new CodeServer, your 
data is safe, your software is 
reliable and you save $$ with 
royalty-free distribution. 


Completely Scalable Technology 


Move from single-user, to multi-user, 
to Client/Server, all using the same 
CodeBase API-without code rewrites. 


Multi-User xBASE Compatible 


You can still access your data directly 
from dBASE, FoxPro and Clipper. 


Special Offer: 


Improve Reliability and Safety 


Using CodeServer only one computer 
physically changes your data. So even 
when a client crashes, the database is 
safe and others can continue working. 


Improve Network Performance 


Reduced network traffic means 
improved network performance. 


xBASE File Formats 


Choose between dBASE, FoxPro, or 
Clipper file formats for your data. 


Logging 
Now you'll know who changed what, 
and when. 


Incremental Backups 


Make daily backups of all the changes 
made that day. 


Query Optimizer: 1000 times faster 


Automatically ee СУУТ 

и aa, 9 
uses available | | 
index information [ Т a 
to return query iE 


results instantly. 


Now for a limited time only, with every order of CodeServer" , you get: 
*a FREE CodeBase" Technology product for the language of your choice 
* a FREE copy of CodeControls" visual design software, 
* a FREE copy of CodeReporter™ visual report writer software, 
* and a FREE CodeReporter" end-user distribution license. 
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lient/Server Distribution 


FREE Report Writer Distribution 
Now give your 
users the ability 
to easily create 
their own ad-hoc 
reports by distrib- 
uting our report 
writer with your 
applications, ROYALTY-FREE! 


FREE Visual Design Software 


For visual, inter- 
active application 
design, Windows 
programmers can 
use CodeControls 
for formatted data 
entry and data-aware controls. 


CodeBase Multi-Platform 


This special multi-user version 
supports DOS, Windows, NT, OS/2, 
Macintosh, AIX, HP, SCO, Solaris, 
SunOS, UnixWare, etc... 


CocdeBase" 


1995 Sequitor Softwore, inc, Al tights reserved. CodeBcose, CodeBou«, CodeBosic. CodeReporte: CodeContros. and CodeServer are trademarks of Sequiter Software Inc. AF Оте. produc! names сте frodernara of their respechvie companies. 


Win a Notebook Computer! 


Enter BYTE's 20th Anniversary Reader d ) 


and society, on-line services, bugs and error messages? Return this form by April 21, and you will automatically 
be entered in BYTE's 20th anniversary sweepstakes. The prize is a Gateway Liberty notebook computer. 


What is the best thing you've ever found on-line? 


What are your favorite on-line locations—news groups, forums, Web servers, home pages, topic areas, etc.? 
(Please provide, as appropriate, the service name, Internet address, uniform resource locator, forum name, and so on.) 


On average, how much time do you spend on-line each month? 


m 1-3 hours 
[ ] 3-5 hours 


In your opinion, what are the worst, most confusing computer acronyms? 


a 5—10 hours 
Шш 10-15 hours 


Tell us about the weirdest error message you've ever encountered. 


Г] 15—20 hours 
C] 20-25 hours 


[ 25-30 hours 
o more than 30 hours 


What's the most frightening bug (hardware or software) you've heard of or encountered? 


What do you think is the most important programming language? 
[ Q] Assembler O LJ c+ C L] FORTRAN 
ПО Basic П О сово: ПО Lisp 

a Lj C LJ = Forth E J Pascal 


....О now .... О IN TEN YEARS 
Ц = Prolog [ ] Other 
[ О smalltalk Ш Other 


= Something new 


If you could design your own user interface, how would it differ from the current popular interfaces? 


What do you think are the most important contributions that computers have made to society? 


Content Rules 


The contest is open to all U.S. residents 1B years ol age or 
. An individual may enter re- 


survey. Entrants should fill out their daytime telephone num- 
ber where indicated. Limit: one entry per person. 
Entries must be received by April 21 to be eligible for the 


winner shall be required to sign an affidavit reicasing McGraw- 
НИ, inc., from Бару in connection with usa ol the prize. 


Tha odds ol depend on the total number of enines ro- 
ceived by the сиой date of Apel 21. Employees of McGraw-Hill, 
inc., and their relatrves are not eligible to participato in the con- 
test. McGraw-Hill, Inc., is not responsible for lost, late, or mis- 
directed mail or ineligible entries. All federal, state, and/or local 
rules and regulations apply. Void where prohibited by law. One 
prize will be awarded. Tota) value of prize is $2500. The prize is 


winner, send а self irs stamped envelope Sep 
tember 15 to Marketing Department, BYTE Magazine, One 
Phoenix Mil Lane, Peterborough, NH 03458. 


Fax your responses to (603) 924-2563, or mail them to BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. 
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Intrusion Protection for Networks 


CheckPoint's FireWall-1 protects your gateways from the 
growing threat of Internet security breaches 


| file т) Rule r) ; ^ Utilities T) | - Própertlas .. ‘Help r) 


ike most useful tools, the 
É. Internet is a double-edged 

sword. It's an open, flexible 
resource that lets you log in to 
systems around the world, transfer 
files, and execute programs. But once 
you're connected, it's also a way for 
other people out there to get into your 
system. 

An increasing number of busi- 
nesses have begun to address these 
Internet security issues by con- 
structing firewalls, or physical 
boundaries, between private and 


public networks. While it’s possible [жї em s cM 
Launching log viewer u. 


to build router-based firewalls using 
in-house development, a potentially 
more affordable and robust solution is to 
run a commercial firewall product on a 
dedicated server. 

CheckPoint Software Technologies' 
FireWall-1 is among the first stand-alone 
firewall products. It is noteworthy in 
part because Sun Microsystems' SunSoft 
division chose it to work with the com- 
pany's Solaris-based Internet servers. 
FireWall-1 runs on SPARC machines 
running SunOS 4.1.3 or higher and Solaris 
2.3 or higher, as well as Intel 386-or-higher 
computers with Solaris 2.4. 


O 


Building the Wall 

FireWall-1 provides various levels of 
security from wide open to screwed down 
tight. It is also very flexible, permitting 
you to selectively control access at the 
service and host level, along with providing 
voluminous details on attempted and 
granted accesses. Additionally, it lets you 
run scripts to control entire classes of 
access, such as packets coming in through 
a serial-interface gateway or through a 
Telnet connection. 

In the current version, FireWall-1 
works by monitoring the lowest level of 
the IP network: the individual packets. 
Accordingly, it works only with Internet, 
or other TCP/IP-based, networks. It will 
work with other protocols, such as Nov- 
ell NetWare, if they are being tunneled 
through IP. (CheckPoint says FireWall-1 
is actually protocol-independent and may 
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1 Copyright © 1993 CheckPolnt Software Technologies Ltd. 
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FireWall-1's GUI is the main control center, where the network administrator identifies networks, 
gateways, and servers, assigning the desired level of security and transaction logging to each. 


be ported to other protocols, such as IPX, 
in the future.) 

By convention, all network hosts using 
the IP suite are allocated at least one IP 
address from the networking authority 
(which is either the domain administrator 
orthe national Network Information Center). 
The upshot: If your system has an IP address 
and is connected to other networks, it is open 
to attack. (For that matter, your computer 
is also vulnerable to attack from others on 
your LAN.) Although most small sites gain 
some level of protection from enforcement 
of computer use policies, larger sites are 
more vulnerable because policies are harder 
to enforce. 

Enter the enforcer. FireWall-1 provides 
both a GUI and a command-line interface 
that allow a site to monitor all packets 
passing over the LAN. Additionally, if a 
given computer is acting as a router or 
gateway (i.e., if it connects two or more 
physically separate networks), FireWall-1 
can perform the following operations on 
classes of packets that the system admin- 
istrator can specify: It can drop the packet, 
thus preventing it from going through the 
gateway; it can issue an alert; and it can re- 
turn an error message after a failed attempt 
to send a packet through, essentially re- 
jecting the packet. And you've always got 
the option to perform a logging action 


Access Rules 

FireWall-1 employs a set of user-defined 
rules to judge the admissibility of network 
packets. Each rule specifies what is to be 
done with a packet based on its origin, 
destination, and packet type. The latter are 
most likely to be UDP (User Datagram 
Protocol) or TCP packets, depending on 
the particular site; they may also be enter- 
ing via FTP (file transfer protocol) or Tel- 
net. If a rule applies to a packet, FireWall- 
] takes the indicated action (accept, drop, 
or reject) and performs any logging asso- 
ciated with the rule. 

There arc five monitoring and logging 
options: "ring" a bell and post a message 
on the firewall console, send an E-mail 
message, log a message to a file, run a pro- 
gram (such as a user-written program that, 
for example, examines packets to deter- 
mine which directory tree FTP is access- 
ing), or do nothing. 

FireWall-1 has numerous features that 
network administrators, in particular, will 
love. First, you have full control over rule 
sets, including the ability to keep multi- 
ple sets and institute them for various 
times of the day by using FireWall-l's 
command-line interface and Unix's cron 
facility. And, besides the powerful com- 
mand line, FireWall-1 comes with a 
library for programmers and a GUI based 
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on OpenView, Hewlett-Packard’s network 
management software. 

At this level of control, FireWall-1 func- 
tions as a high-level monitor of network 
traffic, reducing its own negative impact 
on system resources but still assuring sys- 
tem security. It remains important, how- 
ever, to use each network application's 
own security mechanisms; for instance, the 
file transfer program that invokes the FTP 
still depends on Unix's own file security 
tools (which include owner, group, and 
world read/write/execute permission). 

That said, FireWall-1's real strength lies 
in its ability to apply reporting, monitoring, 
alerting, and logging to network logical 
links with minimal impact on the host 
system. 


Going to the Wall 

To get a feeling for FireWall-1's capabil- 
ities, we set up two Ethernet IP LANs and 
connected them at a computer running the 
software. The firewall machine was a Sun 
Microsystems SparcStation. At various 
times, we also used a Dell 32sli notebook 
running Windows and FTP’s PC/TCP; a 
Fintronics 486/66 running Linux, a Unix 
variant; a DECStation 3100 running UI- 
trix, Digital's Unix variant; or a Visual X- 
Term terminal. Due to configuration prob- 
lems, we were unable to test SLIP and PPP 
connections. 

The first LAN (IP address 192.1.1.0) 
was an intemal network with FireWall-1 as 
its only connection to the outside world. 
The other LAN, 199.125.76.0, had a lo- 
cal direct connection to the Internet. Ad- 
ditionally, we made sure that at least one 
DOS-based PC was running FTP's 
PC/TCP to test FireWall-1's ability to 
work with non-Unix IP systems. (Fire- 
Wall-1 did so without a problem.) 

After completing the network configu- 
ration on every test system, we created 
some rules that would permit “fingering” 
(generating a list of currently logged-on 
users) only from systems on the 192.1.1.0 
network but would drop fingers that were 
transmitted into the 192.1.1.0 network. 
The system worked as intended. 

Next, we got a little devious and tried to 
controvert the security rules by fingering 
from a computer on 199.125.76.0 to one on 
192.1.1.0, but FireWall-1 would have none 
of that. The firewall computer appeared to 
hang, which is an awkward way to prevent 
unauthorized access. We then switched 
FireWall's action option from drop (which 
has a stop sign for an icon) to reject (which 
has a wrong-way sign) and tried again. 
This time, instead of hanging, the machine 
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FireWall-1's Scripting Language 


FireWall-1 will load rule scripts writ- 
ten in its FW-1 language, which fol- 
lows the basic syntax scope action 
conditions. You can also use FW-] at 
the command line. 


For example, the following code 
checks inbound packets at all inter- 
faces on my -host and lets any host 
send mail to my - host: 


#include "std.def" 
inbound all@my-host accept 
dst in my- host, smtp; 


running FireWall-1 issued a more friendly 
"Connection Refused" message. 

[n a test using FTP, we told FireWall- 
l to log all access attempts so we could 
later verify that setting the rules to accept, 
reject, and drop the connections had 
worked. They did; the log showed that 
each connection attempt was handled 
appropriately. We set up other rules to 
permit FTP and RWHO connections (the 
latter lists all users on the LAN) but to 
reject all others (including pings, signals 
a computer sends out to see if it can reach 
the host). We verified that the log 
contained the desired information. 


Some Shortcomings 

Other tests included loading new rule sets 
with connections in progress—a process 
that revealed some minor shortcomings 
of the product. CheckPoint says loading 
rule sets is an atomic operation (1.е., one 
that must be performed entirely or not at 
all), so it is not supposed to be possible 
for packets to slip through during rule 
loading. We discovered while switching 
rule sets that supposedly protected net- 
works became exposed if the firewall 
system was kept on while FireWall-1 
wasn't running. There appeared to be no 
way to keep the gateway buttoned up in 
this situation. CheckPoint says the net- 
work administrator can configure the boot 
process to determine which modules and 
applications load first, thus preventing any 
packets from slipping in. 

We also wanted to see what would 
happen if we changed rule sets with an 
FTP link in progress. We found that a rule- 
set change does not affect an FTP file 
transfer that is in progress, but it affects 
subsequent FTP connections. CheckPoint 
explains that this is so because with the 


default rule set in effect, FireWall-1 looks 
only at the initial logical connection of 
the TCP port. To avoid this scenario, the 
network administrator can override the 
default by changing the "Enable Estab- 
lished TCP Connections" option in the 
GUT's "Control Properties" window, ac- 
cording to CheckPoint. Then, while an 
FTP session is in progress, if the rule set is 
changed to prohibit the FTP service from 
passing any packets at all, the user's FTP 
session will be interrupted. Exactly how 
that session is interrupted (either by 
hanging the particular connection or by 
sending an error message, as in the earlier 
example) depends on the new action 
specified by the administrator (e.g., a reject 
instruction might produce an error 
message, and a drop instruction would 
cause the connection to hang, and FTP 
would call time out). 


The Final Checkpoint 

Running FireWall-l can be a good way to 
enforce a company's Internet access poli- 
cies because it offers extensive monitoring 
and reporting facilities with controls for 
preventing anticipated intrusions. Most 
important, it permits flexibility in Internet 
access policies, allowing exclusion of any- 
thing from an individual packet to entire 
classes of services. Additionally, if an 
unanticipated security breach occurs, the 
logs generated by FireWall-1 might hold 
evidence that will help track down and 
prosecute the culprit. 

In short, FireWall-1 is a powerful and 
flexible tool for combating the growing 
threat of network security breaches origi- 
nating in the often anarchic world of the 
Internet. Bi 


J. Bruce Dawson is a consultant with Vir- 
gin Software Ltd. in Manchester, New Hamp- 
shire, and has been a developer of low-level 
Unix, VMS, and DOS applications for 10 
years. He can be reached on the Internet as 
Jbd G virgin.mv.com or on BIX c/o “editors.” 


| About the Product : 


FireWall-1 
Under 50 nodes ........... enne А 
Unlimited license (one gateway)... EA $18,900 | 


CheckPoint Software Technologies, Ltd. 
1 Militia Dr. 

Lexington, MA 02173 

(800) 429-4351 

(617) 859-9051 

fax: (617) 863-0523 

Circle 1003 on Inquiry Card. 


FAST, FLEXIBLE STATISTICS & GRAPHICS 
FOR SERIOUS SCIENTISTS 


BIOLOGISTS = ENVIRONMENTALISTS = MEDICAL RESEARCHERS = PSYCHOLOGISTS = STATISTICIANS 


Discover hidden patterns 
in your data easily. 

With SYSTAT, it’s easy to overlay, 
combine chorts and to simply rotote 
even the most complex 3-D plots 
with the press of a button. 


Display your raw medical 
data in a simple, easy-to- 
understand format. 

SYSTAT is the only statistical 
package which offers automatic 
dot plots. 
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Business Objects Done Right 


Next shows it means business with Enterprise Objects Framework, a data 
management infrastructure that moves a generation beyond existing tools 


KEVIN SVEN BERG 


he current trend in development 
f tools is to tout visual construction 
environments, object frameworks, 
and increased data access capabilities 
(witness Powersoft's PowerBuilder, 
Borland International's Delphi, and 
Microsoft's Visual Basic). However, some 
visual environments share few of the benefits 
of true object orientation, and some object 
frameworks deliver little more than an 
underlying procedural orientation. Likewise, 
many database tools merely present the guise 
of visual manipulation. It is easy to construct 
whiz-bang demonstrations and prototypes 
with tools such as Next Computer' s DBKit, 
but what does it take to construct real-world, 
corporatewide solutions in the business 
environment? 

The short answer is reliable, industrial- 
strength database engines that are scalable 
across multiple networked platforms and 
easily modified. Next has created such a 
development tool in Enterprise Objects 
Framework, a coherent infrastructure of 
robust object systems for manipulating 
database information. EOF excels in its 
flexibility, letting developers factor, 
network, and distribute customized com- 
ponents. In addition, EOF is designed to 
minimize the impact of changing databases 
or data formats. Its simplified memory 
management and error handling make for 
more reliable programs. And ample visual 
tools make EOF easy to learn and maintain. 

Working first with a beta version of EOF, 
I helped develop an EOF-compliant API for 
my company's compound document prod- 
ucts. Although they are EOF-compliant, our 
current products do not directly depend on 
EOF. 


The Framework 

The software's framework design clearly 
distinguishes it from competing tools. While 
the packaged behavior of APIs limits a 
database library, a framework uses in- 
heritance, protocols, and delegation to 
change a program's function. Object 
frameworks have become the de facto 
method of creating new applications, and 
specialized frameworks, such as Borland's 
OLE class library, are emerging as well. 
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Enterprise Objects Framework leverages the visual construction environment of the NextStep operating 
system’s Interface Builder, integrating easily with other NextStep programs. Above, an EOController object 
(an instance of EOController, the heart of the interface layer) is wired to a column so that the 
DepartmentName attribute will be displayed. A second EOController (called Employees) has been 
arranged to create а master-detall relationship. 


Taligent—the object-oriented operating 
system that IBM, Hewlett-Packard, and 
Apple are developing jointly—will compete 
closely with EOF as a more generic, 
framework-based development tool. 
From a deployment standpoint, object 
framework design and implementation will 
determine how effectively you can leverage 
development efforts over the life of a 
product. You must look beyond the visual 
aspects of the current development tools 
and evaluate the underlying architecture. 
EOF's design borrows from the proven 
Smalltalk MVC (Model-View-Controller) 
paradigm, which cleanly separates data 
content from presentation with an inter- 
vening control layer. Adjoining components 
know just enough to communicate, so you 
can blindly exchange them like stereo 
components. The same paradigm has been 
applied at different levels of abstraction 
throughout the entire framework. Com- 
ponent factoring even extends into the data 
access layers, allowing more control over 
transaction management, interface and data 
buffering, and error delegation. All of this 
means that EOF is likely to meet real-world 
needs and adapt easily to new requirements. 
The gestalt view of the architecture is 
intriguing. In essence, Next has created an 


intelligent data-flow conduit that can be 
interconnected, chained, and adapted to fit 
the terrain of an application, even a net- 
worked one. The framework becomes the 
infrastructure for the flow of data containers, 
which are called enterprise objects, derived 
from data models created using the included 
EOModeler application. 

These objects contain key-value infor- 
mation that can map onto stored data at one 
end and into interface elements on the other. 
Access methods hide whether a value was 
extracted from a database record or derived 
from another source, such as a database join. 
Enterprise objects are the primary reason 
data format changes can be isolated from 
other parts of an application, reducing 
maintenance costs. 


Building Blocks 

The entire EOF is constructed from the 
new OpenStep Foundation Kit classes, 
fundamental building blocks that bring 
strong synergy to EOF components. The 
OpenStep specification is available via the 
WWW (World Wide Web) on the Internet 
at http://www.next.com, http://digifix.digi- 
fix.com, or ftp:://ftp.next.com/pub/Open- 
StepSpec in either compressed PostScript 
or RTF format. continued 
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We were struck by the elegance and 
power of the Foundation classes compared 
to the tools that come with Next' s NextStep 
operating system. Instead of writing code 
to parse a string into 
components or to 


debugging unpaired lock/unlock focus calls 
across numerous views in different pro- 
grams. The suggested debugging methods 
provide too little control or information. 

Also, with auto-re- 


Ps с.е, memory per- 


read input from a siens formance tuning be- 
file or to scan an in- What's Next for EOF comes subtle art of 
put buffer for pro- balancing automatic 


cessing, you simply 
use a single-method 
call to the Founda- 


As this review was being prepared, 
Next began shipping beta copies of 
Enterprise Objects Framework 1.1. 


versus Intentional 
memory-pool recla- 
mation, Fortunately, 


tion array, string, Or Here's what's in the upgrade: EOF already han- 
scanner objects. dles many memory 
The most radical * Support for SPARC platforms. issues efficiently 
Foundation change • The ability to deploy enterprise and supports a broad 
involves memory al- objects on Sun OS, Solaris, HP-UX, degree of further 
location. The new and OSF/1 platforms using Next's tuning through 
auto-release mem- PDO (Portable Distributed Objects). fetch-on-demand 
ory policy elimi- and object uniquing 
nates the need to и E E deta ates = strategies. 
manage memory = pistons (іше), Motorola. EOF relies on the 


ownership between 
object relationships. 
While this simplifies 
normal coding, it 
also makes memory 
management of dis- 
tributed objects completely transparent. This 
is where enterprise objects take a quantum 
leap by becoming autonomous data agents 
able to flow anywhere in a heterogeneous, 
networked enterprise framework, much like 
blood cells in an organism. 


Using Enterprise Objects 

Just how effective is the EOF architecture? 
We found it flexible enough to accom- 
modate such unnatural experiments as 
replacing an SQL data source with a word 
processing engine. However, we found the 
EOModeler application less than hospitable 
to custom adapters and models, so we 
encoded them manually. Specifically, it 
was hard to debug custom code inside 
EOModeler. In theory, EOF layers can be 
made independent to the extent that vendor- 
specific information (e.g., SOL command 
variations) does not creep into portions of 
code or the model definition. In practice, it 
is easy to leverage SQL directly or to take 
advantage of specialized access at the 
adapter level, breaking modularity (Next 
even does this with a few examples). While 
this flexibility is a boon, EOF can some- 
times give you just enough rope to hang 
yourself. 

Furthermore, the auto-release memory 
policy, though it makes memory manage- 
ment nearly invisible, still presents chal- 
lenges. It can be downright tedious to find 
mismatched retain/release pairs; imagine 
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Hewlett-Packard, and SPARC). 
* Kanji development and deployment. 


* Performance enhancements in object 
and row fetching operations. 


first available com- 
ponents for Open- 
Step that descend 
from a new, incom- 
patible root class. If 
you are integrating 
EOF intolegacy code, you will face mixing 
objects from both new and old class hierar- 
chies. Next has greatly smoothed the transi- 
tion by using categories to implement shared 
protocols. However, you will still want to 
read the on-line manual, Working with In- 
terface Builder,for advice on surviving in a 
“mixed” world. There, for instance, you'll 
learn about the need to 
use special archiving 
functions when storing 


objects from one hierar- 
chy in another hierarchy. 
Unfortunately, sev- 
€— EOF coding Next Computer, Inc. 
techniques are not Men- | 900 Chesapeake Dr. 


tioned in the Develop- 
ers Guide. For instance, 
a top-level exception 
handler that retrieves 
error descriptions helps 
pinpoint problems 
much faster than error codes. Next should 
install this exception handler in version 1.1 
as a debug feature for standard project tem- 
plates. Another enhancement would be for 
Next to generate a description method for 
the enterprise object templates EOModeler 
creates. 

Consider several important issues before 
adopting EOF. First, EOF is a NextStep- 
only solution. However, the number of 
supported platforms continues to grow (the 
list currently includes Motorola 680x0, Intel, 


(800) 879-6398 
(415) 366-0900 


About ће Product 


Enterprise Objects Framework ....$299 
with printed documentation, $349 
Developer's Guide and Working with 

interface Builder manuals, $25 each 


Redwood City, CA 94063 


fax: (415) 780-3714 
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HP-PA, and SPARC), and EOF will support 
coming OpenStep environments, such as 
the Solaris implementation (see thetextbox 
“What's Next for EOF”). If you're an 
independent software vendor, you may wish 
to consider whether your customer base has 
adopted EOF, because the required run-time 
libraries do not ship with NextStep. This 
makes adopting EOF an all-or-nothing 
commitment, which may discourage some 
customers. Finally, if you have a legacy 
application that relies on DBKit, be aware 
that Next regards EOF as the environment 
for future dvelopment, but the company will 
continue NextStep support for legacy 
applications. 

If you do purchase EOF for personal use 
or custom development, note that EOF 
doesn't come with a database. This is not a 
huge drawback, as the product includes 
example code that uses a flat-file data source 
and inexpensive relational databases are 
available. We would like, however, to see 
B-tree support included in the base product 
as another efficient storage alternative. 


The Object Isn't Objects 

Next faces a challenge in marketing EOF, 
the product being neither fish nor fowl, but 
an infrastructure. It will be tempting to 
mimic vendors of other object-oriented tools 
and rely on whiz-bang demonstrations to 
market EOF. However, the real value of 
EOF lies in less tangible aspects, such as 
scalability, modularity, extensibility, and 
reliability—assets that are crucial to any 
| corporate database 
solution. 

EOF is a significant 
technology that war- 
rants attention. With it, 
Next has inverted how 
we think about building 
database applications in 
exactly the same way 
object frameworks have 
changed the way we 
build other applications: 
outside-in versus inside- 
out (i.e., adding or mod- 
ifying behavior versus calling libraries). 
The challenge for anyone evaluating EOF is 
to see beyond its interface wizardry into 
the essence of what it takes to run a business 
in the information age. Ш 


Kevin Sven Berg is a Senior Software Engi- 
neer at Pages Software, Inc., a San Diego 
developer of NextStep-based compound doc- 
ument technology. He can be reached on the 
Internet at kevin) pages.com or on BIX c/o 
"editors. " 


While they're grazing, ZEOS is blazing. . . and setting new records. 

In a December 6, 1994 comparison report, PC Magazine benchmarked 
96 Pentium processor-based systems. The ZEOS Pantera Pentium-90 
earned the highest Winstone 95 score of all machines tested, and the 
Pantera Pentium-66 easily passed both of Gateway's Pentium-90 PCs! 
[f you're after performance (and who isn't?), then get a Pentium proces- 
sor-based system. But, as the benchmarks prove, not all Pentium PCs 
deliver. The ZEOS Pantera will give you unbeatable performance and 
the highest quality features—all at an affordable price. And it's ready 
to ship /oday/ For the fastest, hottest Pentium-based PC, call a ZEOS 
Systems Consultant now at 800-554-5226. 
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>» Microsoft Mouse 
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Radical Xbase Objects 


CA-Visual Objects is a classy, object-oriented middleware package 
that opens a migration route for taking Clipper to Windows 


RICK GREHAN 


omputer Associates Interna- 
tional’s CA-Visual Objects is 
hard to classify. It is an appli- 


cation builder, an integrated development 
environment, and a programming language 
with a native-code compiler. It’s also a 
migration path for bringing Clipper pro- 
grams from DOS to Windows. 

Perhaps CA-Visual Objects is best de- 
scribed as visual, object-oriented middle- 
ware, with middleware defined as database 
application generators that take much of 
the typing out of development. This sig- 
nificantly reduces development time, 
making CA-Visual Objects also a player in 
the growing RAD (rapid application 
development) market. 


Nested Views 

Working in CA-Visual Objects takes you 
into a three-tiered hierarchy of abstrac- 
tion: application, module, and entity. These 
do not imply inheritance; rather, they serve 
as a mechanism for gathering and orga- 
nizing the components of an application. 

To get a quick idea of how the three 
elements fit together, imagine you have 
constructed a typical database application, 
say an inventory program. Fire up CA- 
Visual Objects, and the opening window 
shows you the “application view.” Appli- 
cations are represented by large buttons, 
each bearing a name and an icon that 
indicates the nature of the application: 
executable, library, or DLL (see the screen). 

Double-click on your inventory appli- 
cation icon and another window opens. 
This window shows the modules in your 
inventory application. 
Its structure is much like Mem 
the application view: 
named buttons decorated 
with icons. Modules are 
the gathering mecha- 
nism for the third and 
lowest level: the entity 
level. 

Within modules reside 
entities, the “leaf” nodes of the imaginary 
tree. Entities are not grouping mechanisms 
as are applications and modules. Entities do 
the actual work: They are the menu defini- 
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(modules contain entities, the third and lowest level of the CA-Visual Objects hierarchy). Colored 
indicators on each button denote whether an entity is up to date (green), or modified (yellow) or contains 


an error from the last compilation (red). 


tions, window definitions, classes, methods, 
field specifications, and so on. 

Double-click on a module, and you open 
the entity browser window. This window 
looks markedly different from the applica- 
tion and module browsers. Each entity is 
represented by a horizontal button labeled 
with the entity'stype and name. You open an 
entity by double-clicking on its button; it is 
this act that reveals CA- Visual Objects' real 
strength. For when you open an entity, you 
launch one of seven editors, chosen on the 
basis of the type of entity you've opened. 

Click on a class or method entity, and you 
open the source code editor, which looks 
and operates like any typical text editor. 
Click on a window entity, and you launch 
the window editor. This is a visual window- 
builder, complete with floating toolbar 
that lets you drag and 
drop radio buttons, text 
boxes, and so on. 

A central repository 
keeps track of depen- 
dencies between appli- 
cations, modules, and 
entities. This architec- 
ture also makes recom- 
pilation faster (because 
changes can be localized at the entity lev- 
el) and allows on-the-fly testing of code 
changes (because the repository keeps track 
of each application’s components). 


Noteworthy Entities 

As mentioned above, all action takes place 
in entities, so some specific examples are 
worth exploring. A window entity is a 
window, but there are several kinds of 
windows in CA-Visual Objects. There are 
data windows, dialog windows, and shell 
windows, Of these, the data window is the 
most interesting because it connects toa 
data server and thereby becomes data aware. 
This means a data window “knows” how to 
display and to manipulate data from a 
database. You can display data in “form” 
mode—where each field is a separate, 
labeled edit box—or in “browse” mode, 
which presents the familiar grid of records 
arranged in rows, columns, and fields. 

A server entity acts as an interface in- 
to a database—a view, if you will. In the 
server editor, you specify such things as 
what database file the server accesses, 
whether it is linked to another table in 
master-detail fashion, and what index files 
to use. The server editor also provides a 
list of the fields in the table. 

Inside most CA-Visual Objects editors, 
you will find a floating, always-on-top 
window called the properties window. It 
lists the properties of whatever element 
currently has the focus in the active win- 
dow. Open the server window, for exam- 
ple, and the properties window includes a 
list of such items as whether the file is 
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Data Compression 
Library* Products 


The PKWARE Data Compression Library products allow you to include 
state-of-the-art, patented data compression technology within your software 
applications. Data produced by the PKWARE Data Compression Library 
products is compatible across platforms! 


The PKWARE Data Compression Library products offer an all purpose data 
compression algorithm which compresses ASCII or binary data quickly. An 
adjustable dictionary size allows software to be fine tuned for maximum 
speed or compression efficiency. The use of application defined callback 
functions allow maximum flexibility. No runtime royalties. The format used 
by the compression routine is completely generic and not related to the 
PKZIP® file format. 


Versions available for DOS, OS/2, Windows, and soon for Win32. 
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[TW Xbase Objects 


shared, whether it’s read-only, or what the 
database driver is. 


Clipper Port 

If you’re a Clipper programmer, you are 
eyeing CA-Visual Objects as a way to get 
your applications into Windows. The CA- 
Visual Objects language (called VO by 
Computer Associates engineers) is touted 
as a superset of CA Clipper. There are 
some differences; one of the manuals ex- 
plains porting from DOS Clipper to CA- 
Visual Objects and includes an appendix 
on known incompatibilities. 

Still, if you want to turn your whole un- 
der-65-KB Clipper program into a single, 
monolithic method—frightful as that 
sounds—you can do it. You’ll use the DOS 
terminal emulation window class, and your 
application will end up looking just like a 
DOS program running under Windows. 
More likely, you'll end up migrating pieces 
of your application into the CA-Visual 
Objects paradigm. Luckily, your core code 
can remain largely unchanged. 


The Object of Desire 
We have seen similar products before: 
KnowledgeWare's ObjectView, Gupta's 


. SQLWindows, and Powersoft’s Power- 


Builder, to name three prominent ones. 
Few, with the possible exception of Power- 
Builder, are as well integrated as CA-Vi- 
sual Objects. In some of the other pack- 
ages, when you open, say, the equivalent 
of a window editor, you get the feeling 
you've been handed off to another pro- 
gram. Not so in CA-Visual Objects; you 
know you're just down in another one of 
the editors. 

There's a lot more to CA-Visual Objects. 
When you build a new application, the sys- 
tem automatically gathers enough entities to 
make a working framework, eliminating 
piles of drudgework coding. Application 
windows come not only with prebuilt (but 
modifiable) menus but also floating tool- 
bars. CA-Visual Objects supports Xbase, 
FoxPro, ODBC (Open Database Connec- 
tivity), and a number of SQL database driv- 
ers. And the interface grants full access to 
the Windows API and lets you call and cre- 
ate DLLs. 

The list goes on. It all adds up to quite a 
package. CA-Visual Objects is an efficient, 
fully integrated database development en- 
vironment. And if you're a Clipper devel- 
oper, it's the best game in town. Ш 


Rick Grehan is technical director of the 
BYTE Lab. You can reach him on the Inter- 
net or BIX at rick gGbix.com. 
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With two PC Card slots, Microplex's multiprotocol print server can 
simultaneously support Ethernet and Token Ring LANs 


BEN SMITH 


among stand-alone print serv- 
ers, Microplex' s M204 is win- 
ning, and it has little to do with the 
unit's PCMCIA network adapter de- 
sign. While the two PC Card slots 
were what first caught our attention, 
the M204's other capabilities im- 
pressed us more (see “Features: More 
than PC Card Slots"). The $595 
M204 is a small (8.5- by 6.2- by 1.3-inch) 
box with four printer ports (two parallel, 
two serial) and two PC Card slots for Ether- 
net and Token Ring network adapters. 
Asamultiprotocol print server, the M204 
can serve your whole network, supporting 
PCs, Macs, and most Unix systems. As a 
stand-alone print server, the M204 gives 
you flexibility: You can connect nonnet- 
work printers directly to your network with- 
ош an intermediate host computer, and in the 
location most convenient for sharing. Com- 
pared to most printers with a built-in net- 
work interface or network card option, a 
stand-alone print server like the M204 de- 
livers more features and delays obsoles- 
cence. When upgrading printers, you don't 
have to buy a new network interface. And 
with its PC Card slots, the M204 can also up- 
grade to future network interfaces. 


И n the features-for-the-price war 


Strong on Features 
The M204 has other slick features. Take, 
for example, the M204's ability to balance 
the network printing load by redirecting 
print jobs. You can assign any M204 printer 
port, serial or parallel, to one of eight “des- 
tinations” (logical queues). You can also 
assign any logical queue to an alternate 
queue. If the primary queue is busy, the Mi- 
croplex server can automatically redirect 
print jobs to the alternate queue. Compared 
to directing jobs through a sophisticated 
print-spooling program (often single pro- 
tocol) running on something like a Unix 
server, it’s an easy and inexpensive way to 
double the capability of a print station. 
The M204 can also handle bidirectional 
communications with attached printers 
through any one of several job status re- 
porting methods. You can send a print job 
to a PostScript printer and have return mes- 


THATS 
Tr: 


sages sent to a console 
or even to an E-mail 
address. While some 
PC-based print driv- 
ers know what to do 
with messages re- 
turned from a bidirec- E 
tional printer port, the ` 
M204 gives you the same level of manage- 
ment with network printers. 

Despite the preponderance of parallel- 
port printers, the M204's two serial ports 
are quite useful. Hook up a terminal or a 
laptop with acommunications program, and 
you can log in to the M204 to read or set any 
of its many configuration options, The ser- 
ial ports can also serve as write-back paths 
for printers that support it. Most surprising, 
you can use an M204 serial port as a net- 
work terminal server to telnet into any ad- 
dress on your net. 

Also unusual, the M204 lets you establish 
an encrypted data link with the host so that 
snoopy workstations and network sniffers 
can't see the contents of files as they move 
across the network. Not as secure as an RSA 
link, Microplex’s scrambling technique does 
offer some level of protection and certainly 
privacy. 

The M204's most distinguishing feature 
is its PCMCIA interface. The two PC Card 
slots aren't for flash memory (though the 
M204 has internal flash memory for upgrad- 
ability); they're for PC Card network adapt- 
ers, a first for stand-alone print servers. Not 
only does the M204 automatically detect 
network type and connect to two networks, 
the firmware supports simultaneous print- 
ing from Ethernet and Token Ring LANs. 
With two networks connected, the M204 
can also act as a low-cost router. Future 
plans include using the PC Card bus for 


With two PCMCIA slots for network cards (rear of 
unit, inset), Microplex's M204 print server can 


connect to two different networks at the same time. 


These can be a combination of thin Ethernet, UTP 


f "| (unshielded twisted pair) Ethernet, or Token Ring. 
PCMCIA network cards are optional. All printer ports 


(two parallel and two serial) are bidirectional. Not 
shown is the unit's power transformer, 


DS 


other devices as well, such as SLIP con- 
nections in or fax/modem connections out. 

While the PC Card interface is flexible 
and convenient, it adds to the total cost of the 
package because the network interface cards 
are options. Microplex sells two $295 Ether- 
net cards (10Ваѕе-2 ог lOBase-T) and a 
$495 Token Ring card. You can use cards 
only from Microplex, because each card re- 
quires specific M204 firmware support. It’s 
not a notebook that can load Card and Socket 
Services from some PCMCIA card vendor. 
In this respect, the PC Card slots are little bet- 
ter than the proprietary interface upgrades 
provided in a print server like Milan Tech- 
nology’s FastPort 3200X. 


Shell Collection 
A product as complex as a multiprotocol 
print server requires good management soft- 
ware and documentation. Microplex pro- 
vides both. The Macintosh and Novell op- 
erating systems already have all the 
Management tools you need to get started. 
The Mac automatically sees the M204 
printer ports on the network. Simply select 
the printer port from the Chooser menu. 
Similarly, the NetWare supervisor uses 
the same Novell tools as would be used for 
any other network printer. Microplex pro- 
vides complete installation instructions for 
NetWare, with the M204 appearing both as 
a NetWare print server and a network printer. 
Microplex includes an MS-DOS program 
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FEATURES: MORE THAN PC CARD SLOTS 


* Simultaneous multiprotocol printing for TCP/IP, Novell NetWare 
(versions 3 and 4), NetBIOS over TCP/IP, and Apple Ethertalk. 


е Optional PC Card interfaces for Token Ring, thin Ethernet, and 


10Base-T Ethernet. 


* Two bidirectional IEEE 1284-compliant parallel ports; two 9-pin 


38.4-Kbps serial ports. 


* Load balancing through automatic redirection of jobs from one 


printer port to another. 


Multiple-use serial port connections: printing, print server 


console, and terminal server port. 


* Configuration and control from a telnet session, through 
NetWare controls and utilities, or through SNMP. (Available 
now, SNMP error reporting wasn't functional at testing time.) 


Error messages and status monitoring through SNMP, reverse 
telnet communications, SMTP E-mail, NetWare utilities, and 


Appletalk. 


NPSH for monitoring the M204 and, with 
password protection, setting the configura- 
tion directly from a NetWare workstation. 

For connecting the M204 through TCP/IP 
to Unix workstations or servers, your op- 
tions are legion. The installation would be 
daunting were it not for the utilities and awe- 
inspiring management scripts that Microplex 
provides. You get compiled executable util- 
ities for SCO (The Santa Cruz Operation) 
Unix 3.x, Silicon Graphics IRIX 4.0.5, and 
Sun Microsystems OS 4.1.1, as well as the 
source code to these utilities. 

The Unix utilities include a method of 
sending data directly to any of the M204 
ports, a newline to carriage-return-plus- 
newline filter, a scrambling filter for en- 


*8 and 16 Bit ISA bus support 


embedded PC system 


«Support for all types of memory, 


«Internal model fits in 31/2” drive bay 
e Dual socket & extemal models available 


I/O cards and Type lll hard drives 
e DOS & Windows compatible drivers included 


crypting the data going over 
the network, a banner text 
generator, a utility for wrap- 
ping ASCII text into Post- 
Script, and a daemon for 
handling return communi- 
cations from the print server. 

The most impressive 
piece of work is a 27,000- 
line shell script, npconf ig, 
and a 7000-line subset of 
that script, ezsetup. Any 
Unix system can run the 
configuration shell scripts 
without special binaries, a 
compiler, or anything other 
than the utilities found on 
every Unix system. The dis- 
advantage: Scripts this large 
are difficult to write and de- 
bug. Unlike the C program- 
ming language, or even Perl, shell scripts 
lack development environments and de- 


to Microplex terminology, which are help- 
ful because some concepts are a little diffi- 
cult to grasp at first, and all the information 
that you need is there, with a few excep- 
tions. Lacking, forexample, are guidelines 
for troubleshooting NetWare installations. 


The Shakedown 

The M204 is impressive, but Microplex has 
a few design details to work out. Besides 
bugs in shell scripts (which are easy forany 
Unix administrator to fix), we found that 
setting up the alternate device paths is less 
than intuitive, some Macintosh error mes- 
sages were inaccurate, and elements of the 
Unix installation were not as flexible as they 
should have been. 

If Microplex put as much effort into de- 
veloping a good socket-connected man- 
agement client as it did into writing the 
gargantuan shell scripts, the TCP/IP con- 
figuration and control would not only be 
faster but far more flexible. Nonetheless, 


bugging tools. the M204 is a great performer and has 
Worse, shell scripts аге slow. Microplex’s tremendous flexibility for its price. There's 
shell scripts not only help also the promise that Mi- 
configure the M204 but About the Product crotest will upgrade the 
also help set up the print- M204 firmware to support 
spooler configuration on future PC Card network 
the Unix host—a nasty job oe а 22 interfaces. B 
on some Unix systems. It ——= —— n 
isoften simpler and faster sh ae MÀ Ed Ben Smith is a Unix and 


to configure the M204 
through a telnet session. 

The 200-page manual, 
well organized and well 
written, supplies a good in- 
dex anda glossary specific 


(BOO) 665-7798 
(604) 444-4232 


SOLID STATE Disk Emulators and PCMCIA Products 


Board Level Disk Emulators 

* Replace mechanical drives in embedded systems 

e High performance and low cost models available — 2 

e Flash, EPROM and battery-backed SRAM UEM 
technologies. Capacities from 180K to 16MB 

* Dual drive and hard drive emulation support 


PCMCIA Carddrives & Adapters 
*Use PCMCIA cards in your desktop or 


J PC CardShark II " 
PCMCIA Carddrive 


Burnaby BC, V5A 4N3, Canada 


fax: (604) 444-4239 
info@micropiex.com 
Circle 1000 on Inquiry Card. 


IP networking consultant 
and a former BYTE testing 
editor. You can reach him 
on the Internet at ben 
ronin.com or on BIX as 
"bensmith. " 


For PCMCIA Products circle 67, 
OTHER Products circle 68 on Inquiry card. 


High Capacity DRAM Drive | 
e Expandable 16 to 512MB. 51/4” or 
desktop models. Fast SCSI-2, SIMM 
module based, .1msec access with | 
built-in battery back-up and ECC. 
Flash IDE Drives with capaci- 

ties from 2.5 to 40MB 

Features: Autoboot capability, all 
models. Support for ail popular op- 
erating sytems. Solid state reliability. 


Applications: Embedded 
Systems, Diskless PCs, LANs, 
POS, Medical, CAD/CAM, 
Graphics, High Performance PCs 
and Servers. 


Аааа uk CURTIS, INC. Industry Leader in Disk Emulation Products 
418 W. County Rd. D ° St. Paul, MN 55112 • 612/631-9512 ° FAX 612/631-9508 
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SOONER OR LATEE 
MS-PROJECT WILL CRAMP 
YOUR MANAGEMENT STYLE. 


WÜ compliant applications. 


Choose Project Scheduler 6*for — user-configurable any 
Only Project Scheduler Ó Windows™ and get the tools and spreadsheets, plus “Mims sot i Now in its second 
gives your projects the professional project management interactive graphics nou е | generation, Project 
ideal environment insight to effectively handle all of and icons for quick Scheduler's Open 
the changing deadlines, access to functions and E ‚ Database Connectivity 
to grow in Re, schedule crunches and views you use the most. | ` | helps build greater 
‚ k resource allocation Sophisticated model- | ^ data reporting 
RE Ё problems that happen in ing features like the i efficiency and controls 
ЖТТ the real world. Advanced Resource Before you make a project throughout the 
x “ Aimed at users who Tracking Spreadsheet managementsoftware enterprise. 
A don't [necessarily] manage (ARTS)™ let you poc ey Don't get caught 
xf projects full-time, but want a uniquely evaluate Call 1 800-533-9976 short by the lure of 
m product that won't run out of resource costs and software that won't 
3 steam, [Project Scheduler 6 | usage on a period-by-period completely support your projects 
ти surpasses Microsoft Project and ^ basis. Evaluating multiple downstream. Get Scitor on the 
CA SuperProject -inadditionto — "what-if" scenarios is a breeze line, and try Project Scheduler 6 
Why be baited into software challenging many high end with Project Scheduler's ability for Windows today. 
that starts out easy to use, but packages." wrote InfoWorld" to do multiple undo/redos. And 
ultimately compromises your So whether you re managing our built-in object-oriented report 
ability to efficiently plan, track, one or one hundred projects, all of writer offers outstanding layout 
evaluate and report your activities are strearnlined versatility. I Scitor 
all of your project with a single, unlimited resource You can even selectively share 
management data? роо! task and resource calendars, project data with other ODBC- Corporation 
© 1994 бск Corporation. Middlefield Road, Second Floor, Menio Park, CA 94025. Tel. 415-462-4200. intemet. sales@sctor.com. in France, call (1) 4329 44 37. in call 0 69- 6 66 80 25. 
in the Unzed cat 121. In Australia, cat (02) 956-7800. In South Afnca, call (011) 886-5283. U^ mieu n, on and ARTS and the Schor пате are 
trademarks o! Scitor Corporation. January 3, 1994. Microsoft Project and Windows are trademarks of Microsoft Corp. CA SuperProjectis а trademark of Computer Associates. No fish were 
subjected to undue cruelty, such as using Microsoft Project, during the making of this ad 
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Now you can search through five years’ worth of BYTE magazine—over 60 issues—to quickly 
find any article in minutes! As the only global magazine for computer technology experts, BYTE 
is your #1 information resource for new products and technologies. BYTE on CD-ROM is a fully- 

indexed full-text database that is the perfect complement to your collection of back issues. 
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CD-ROM that include full | Г] Check enclosed (moke checks payable to BYTE Magazine, US funds only) 
text and graphics from Charge ту: C MasterCard (1 VISA C AMEX 
every issue in 1995! Or 
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Project Management for Windows 


Four midrange power tools that can help you marshall 


complicated projects to completion 


SCOTT HIGGS 


s organizations merge, split, 
and downsize, managers face 
increasing pressure to improve 


efficiency and to document actions taken 
toward that goal. And they are turning to 
project management software for help. 
Project management programs provide a 
single interface to track and manage all 
the people, resources, and decisions 
employed to reach a goal. While using 
time-honored models such as Gantt and 
PERT charts, the current generation of 
project managers also uses newer E-mail 
and workgroup concepts to involve 
groups of people in project tracking. 

NSTL tested the top four “midrange” 
project managers: Computer Associates’ 
CA-SuperProject 3.0 for Windows, 
Microsoft Project for Windows 4.0, Sci- 
tor’s Project Scheduler 6 for Windows 1.5, 
and Symantec’s Time Line 6.1 for Win- 
dows. All four programs carry price tags 
under $700, target nonspecialists, and sup- 
port workgroups and enterprise connec- 
tivity. NSTL limited its review to prod- 
ucts that can model complex task 
relationships, provide full reporting and 
charting capabilities, and manage resources 
with automatic leveling. 


Keeping on Time 
All the tested programs include fairly com- 
plete tools for scheduling tasks. You can 
specify durations down to the minute, place 
constraints on start and finish dates, and cal- 
culate schedules by applying either “as 
soon as possible” or “as late as possible” 
models. Tasks and projects can extend 
over decades, if desired, and the pro- 
grams readily handle all standard task- 
precedence relationships, calculating 
float (the length of time an activity can be 
delayed without disrupting the project) 
and applying resource calendars as they 
do so. 

A handful of special capabilities dis- 
tinguish the programs. Project Sched- 
uler 6 lets you assign unique calendars 
by activity, as well as the standard 
resource calendars. Time Line for Win- 
dows offers more flexibility in sched- 
uling unusual work shifts than do the 
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other products. CA-SuperProject for Win- 
dows and Project Scheduler 6 let you enter 
best, worst, and most likely estimates for 
task durations and then use these estimates 
to calculate probabilities for project dates. 


Tracking and Reporting 

Some managers use project management 
software simply to draft a schedule and 
post a chart on the wall. But increasingly, 
managers find that tracking and entering 
progress data can be worth the time. The 
extra effort allows printing up-to-date sta- 
tus reports and graphs, identifies problems 
before they snowball, and creates an 


archive of data that can help improve the 
accuracy of future schedules. 

All four programs tested encourage you 
to continue using the software throughout 
the project. They will calculate remaining 
durations and costs, compare budgeted and 
actual costs, and generate profiles of 
resource usage. With the exception of CA- 
SuperProject for Windows (which offers 
only a global update), all make it relatively 
painless to update progress on a number of 
selected tasks all at once. 

CA-SuperProject for Windows and 
Microsoft Project for Windows offer 
unusual tracking flexibility by letting you 


a таннае 


* Estimated retail price 
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set up to six baseline schedules per pro- 
ject. This capability enables more efficient 
what-if analysis and provides alternative 
views of progress. The other programs 
maintain only one baseline per project. 

All the products support extensive sorting 
and filtering options on reports. With the 
exception of CA-SuperProject for Windows, 
all also include a generous assortment of 
formatting options, including extensive font 
control, user-specified reduction and 
enlargement, and output forced to fit a page. 
Time Line for Windows and Microsoft 
Project for Windows provide handy calendar 
reports that display task assignments and 
progress in a familiar format. 


Resource Management 
CA-SuperProject for Windows delivers 
by far the most complete set of functions 
for modeling real-world resources. It 
allows you to define material resources, 
vary resource capacities and costs, factor 
overhead costs, and assign overtime based 
on task priority. Along with Project Sched- 
uler 6, CA-SuperProject for Windows 
stands well ahead of the rest of the class 
with its ability to use resource leveling 
(automatic reallocation of resources to bet- 
ter balance the workload) to optimize a 
schedule by splitting tasks. 

Of all the specialized functions men- 


Highlights 


CA-SuperProject 3.0 for Windows 


Microsoft Project for Windows 4.0 


Project Scheduler 6 for Windows 1.5 


Time Line 6.1 for Windows 


tioned above, Microsoft Project for Win- 
dows offers only overhead costing. For most 
other procedures, you must resort to a 
workaround, such as an external spread- 
sheet program for calculations. Project pro- 
vides the tools for minimal resource man- 
agement, but it has few refinements for 
handling complex resource situations. 
The other two programs fall between these 


extremes. Time Line for Windows is a bit 
stronger in letting you set variable resource 
capacities, while Project Scheduler 6 permits 
nonuniform resource use and employs a more 
effective leveling algorithm. 


Across the Enterprise 
Vendors and managers agree that workgroup 
functions hold the key to the future: Almost 


Primavera Takes Surelrak in Two Directions 


186 


rimavera Systems, inc. (Bala Cynwyd, 
PA; (800) 872-5457, (801) 973- 

1300), provides some of the industry's 
most popular software for professional 
project managers in manufacturing, 
construction, engineering, and a wide 
range of other fields. Their flagship 
product, P3 (Primavera Project Planner), 

comes in versions for DOS and Windows, 
‘both optimized for large-scale, complex 
projects. At $4000 per copy, P3 addresses 
the needs of specialists more than the 

Scheduling goals of average managers. 
SureTrak Project Manager for Windows is 
Primavera's first entry into the midrange 
Windows market, priced to compete 
aggressively with the other products 
reviewed here. 

. SureTrak has capabilities similar to 
those of the four project managers we 
tested: fully customizable Gantt charts, 
split-screen views, automatic resource lev- 
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eling with priorities, and cost and schedule 
variance reports. Primavera loaded many 
sophisticated resource-tracking and 
reporting functions into SureTrak to 
encourage managers to use the program 
throughout the entire life of a project. Sure- 
Trak also offers revenue fields as well as 


cost fields to accommodate resources . 
whose costs can be recovered. Another: 


unusual option is a function that auto- 
matically “spotlights” all tasks that should 
have been worked on in a specified time 
period. This lets managers focus quickly 
on key activitles and assess progress. 
For many users, SureTrak's major 
appeal is its tight integration with P3. Both 
programs can read and write data files in 
P3 format, minimizing the need for 
translation. Primavera encourages users 
to think of a “concentric” model for 
enterpnse-wide project management, with 
all data in the same database and 


different users employing different tools for 
access and editing. This model proposes 
that individual project managers work with 
SureTrak and that higher-level managers 
view and control multiple projects with P3. 

Managers with specialized needs can use 


. addin products (each costing from $2500 
to $5000) with modules to support risk 
-analysis, probability, and tight scheduling 
` of intense, short-duration projects. For 


connectivity outside the Primavera family, 
SureTrak is also compliant with ODBC 
(Open Database Connectivity), allowing 
direct access to project data in other 
ODBC applications. 

Based on a brief trial with the program, 
SureTrak was a strong product that should 
be competitive with the four tested pro- 
grams. ії has greater flexibility than most 
in resource management, and it offers a 
clear upgrade path for people who need 
sophisticated modeling. 


GenlE 


The power of intelligent Data Modeling 


You've heard about CASE before, Computer 
Aided Software Engineering. 

Its supposed to help you 

build better, more precise, 
more reliable, and ultimately 
more maintainable software, 
but often it just doesnt seem to 
work out that way. 


Perhaps you've tried CASE, but 
found it got in your way or made 
you less productive. Perhaps 
you're forced to use CASE for 
documentation purposes, but it 
doesn't integrate well into your 
development environment. Or 
perhaps you've personally mastered 
the benefits of CASE but want a less 
expensive way of having your entire 
team using CASE productively. 


— — — — — < 


GenlE is designed for 
people who want more 
success, and more professional 
results from their existing 
development environments. 

lt is for people who desire го 
become more effective analysts 
and want more innovative 
development teams. It is also 
intended for people who are 
struggling with providing 
precise, understandable, 
professional system 
design plans, and finished 
system documentation. 
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Learning 
System 


No expensive training required. 
GenlE comes with our unique Cue-Card 
on-line tutor system. This is much morc 
than help, because Cue-Cards not only tell 
you what you can do, but actually show 
you how to do it. With this system you 
can start using GenlE right out of the box, 
and learn as you go. 


GenlE integrates into your development 
environment under MS Windows" as an 
intuitive design & analysis component. 


Dealer inquiries welcome. 
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Outside the U.S, contact: 
CASE wise, Inc. 
Swiss Cotra 
9-13 Swiss Terrace, London 
— NW6 АКЕ 

: +44 (0) 171 722 4000 
FAX: +44 (0) 171 722 4004 


GenlE is Industrial Strength CASE. 
Those familiar with CASE will appreciate 
the following specifications: 

* Single repository for all modeling objects 


=y 


{ * Áccess repository via SOL/DDE link from 

ñ any Windows application. 

| * User configurable reporting. 

* Print frames support WYSIWYG and 
multi-page formats. 


* Configurable diagraming notations gives 
consistency with major methodologies. 


lagrarns. 


* Selectable validations ensure 
database correctness. 

* Multi-user client-server tech- 
nology with roll back recovery. 

* Automatic SQL, DDL and Base 
data, index, and memo generation 
includes ANSI, Gupta, Informix, 
Clipper, FoxPro, DB2, Access, 
Oracle, and SYBASE. 

e Portable relational repository: 
UNIX, Novell NLM, OS/2, NT. 

* Non-prescriptive approach does 
not force any methodology. 


GenlE has simplified CASE. 

This product simplifies che language of 
CASE-making it more accessible to every- 
one. Now you don't have to be trained in 
CASE methodologies to take advantage of 
these valuable tools and techniques. 


"Previous tools of this sort have been 
an overhead to our DP development. 
This is much easier to use and offers 
real improvements in productivity." 


- John Little, DP Development Director, 
Cambridgesbire County Council 


For a complete business 
process reengineering tool, 
try our Modeler v4.0 with 
the revolutionary Process 


Simulator. 


Call Now 
800-893-8398 


FAX: 617-894-0418 
Call or EAX for more information. 


50 day test drive version available. 


House, 3rd Floor 
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nobody works on projects in isolation. Each 
vendor takes a unique approach to 
supporting the enhanced connectivity 
required for project management. 


_ PROJECT MANAGEMENT FEATURES 


PROJECT CALENDAR 
- Maximum size (years) 
` Latest calendar date 
Breaks out calendar by activities 
Breaks out calendar by resources 
Multiple master calendars (for resource groups) 


- SCHEDULING CONSTRAINTS 
Start no earlier than © 
Start no later than Ф 
Finish no earlier than 
Finish no later than 
Fixed (mandatory) date activities 
: "eed ASAP/ALAP scheduling 


Time Line for Windows emphasizes 
connectivity to other corporate data in a 
client/server model. It features a built-in 
SQL database engine, permitting you to 


P Scheduler 6 


CA-SuperP MS Project Time Line 
179. 65 100 120. 
2129 2049 2079 2099 
е, O a O 

ə © ө ° 

ec ° o О 

$9 @ @ e 

© © @ ө 

ө Ф Ф О 

ө o ^ О 

e © ® ө 

^ © © ө 


А “Durations j in ТАРР 
` Durations in hours 
Best/worst/most-ikely estimates 
Calculates total float 
 Specifies duration in elapsed days 


© o e o ¢ 
eeoee 


RESOURCE INFORMATION 
: Maximum resources per project 
. Maximum resources per task 
Sets resource capacities 
Normal and maximum resource capacities 
. Variable resource capacities 
Variable resource cost 
Overtime resource costs 


LEVELING 


Continuous resource leveling 
User-specified resources to level 
User-specified tasks/dates to level 
Level material resources 

um Sets minimum resource allocations 


| TRACKING FEATURES @ 


` Maximum baseline (target). schedules 
. Remaining durations for activities 
` Show percentage complete 
Actual cost of activity 
Summary update of project 
Summary update of selected activities 
E Globally update percent complete 
` Budgeted resource amount 
Budgeted resource cost 


@=yes; O-no; U = unlimited 


U. 9999- 10,000 U 
U 100 10,000 U 
ә ө J e 
° О О ө 
® О О e 
o Q e © 
э e © ° 


€ o О © 
O ө @ © 
Ф © ә ө, 
© О О О 
О. О Q О 
6 6 To 1 
5 e e э 
ə € € 9 
e e e ® 
e @ e [ 
О © ® ® 
О e ® ә 
- ® © © 
© ® € a 


(Note; Features that are not integral to the main program are marked "O") 
(P Prevents schedule calculations from overriding critical dates 


-© Seta duration and finish/start no later/earlier than date 


Ф Simulated by setting start date constraints and enteríng a duration 
@ In most cases, the user enters information and the program calculates results 


@ Can update selected tasks to a user-specified date 
0 rd must enter figure 
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integrate Time Line data with other core 
business applications for reporting, 
updating, and analyzing information. This 
model assumes that a company has a central 
data repository and that Time Line for 
Windows will be just one of many 
specialized tools for working with subsets 
of that data. 

Project Scheduler 6 supports many of the 
same benefits as Time Line by virtue of its 
strong ODBC (Open Database Connectiv- 
ity) support. Microsoft Project for Windows 
and CA-SuperProject for Windows offer 
good import and export capabilities but are 
less suited to sharing enterprise data. Time 
Line for Windows and Microsoft Project 
for Windows provide the most complete 
OLE support, and all products except Pro- 
ject Scheduler 6 include DDE for linking 
with other Windows applications. 

All these programs can establish central 
resource pools for multiple projects and gen- 
erate reports and charts that represent an 
overview of several projects. CA-Super- 
Project for Windows makes some of these 
tasks relatively awkward, requiring you to 
"combine" projects to generate overview 
charts. Microsoft Project for Windows can 
establish task dependencies between proj- 
ects, but you must set up DDE links rather 
than use an internal program function (as 
offered by other vendors) to handle this pro- 
cedure. Time Line for Windows and Proj- 
ect Scheduler 6 manage multiple project 
models with fewer workarounds. 

Communication problems among team 
members can often thwart a project's suc- 
cess. Therefore, Microsoft Project for Win- 
dows includes unique tools to expedite 
communication and to minimize repetitive 
data entry. Thanks to tight integration with 
Microsoft Mail (and other MAPI-compliant 
mail systems), managers can plan a sched- 
ule, click a button, and have automatic mail 
messages generated to all the people who 
are assigned to tasks. Built-in messages 
(including check boxes and a notes field 
for recipients) offer initial confirmation of 
assignment, updates (when schedules 
change), and progress tracking. When 
reviewing replies, the project manager can 
incorporate the information received at the 
click of a button, automatically updating 
the master project file to reflect the status 
reports received. This time-saving feature 
dramatically improves the usability of pro- 
ject management software beyond that of 
the initial planning stages. 

Mid-level project management software 
still lacks an effective architecture for man- 
aging simultaneous access by multiple users 
of corporate data. Currently, none of these 


Demand NexGen's Nx586 Processor. 


Superior Performance. Unbeatable Price. 


Nx586 processor-based PCs are City Corsputers Data Storage ICS Computer lEstionai Mic ro 

; i -  Rockrilk, MD Marketing Systems Corp. Computers 
available from the following YE —- Р. al m ur 
pliers. Call the PC supplier of your eya. 800.56 CO8 — 800-424-2983 
choice and ask for NexGen's №586 Richardson, ТХ DirectWave Lacky Computers ИСА Computer 
processor by name. 800-094-0221 Ontario, CA Richardson, TX Products 
A2 Industries Middleton, WI DR (вазкі international 800-961-1200 
La Jolla, CA 608-832-1165 East Brunswick, Nj Melville, NY Net Computers 
619-452-5540 {штил!гт Bisan 908-390-2315 916-454-8220 international 
ACP Superstores Amad tenons ining Mart Deracom Comparer MEC. Dallas, TX 
Santa Ana, CA Greenwood, IN Irving, TX Norcrass, GA 244-386-9310 
7H-558-8813 3-899720 ROO- 551-9000 404-447-1726 ere! Systema 
Aberdeen Computer Parts Риз Fry's Mandi Corporation Princeton, NJ 
Montebello, CA Alpine Computes San Marcos, CA Sunnyvale, CA Rancho Cordava, CA 609-371-0005 
800-552-6868 69-41-00 408-733-770 906-858-1377 Wictrix Corporation 
Adi Tech Compater Resources Fountain Valley. CA Reaches Leonia, NJ 
Computer lac. Englewood, CO TH-376-4400 Monrovia, CA 20947-1120 
Somerset, NJ ASA Computers, inc. 800-662-0034 FYI Computer Source 800-394-6299 rsd Лед 
908-805-0900 Computer Cincinnati, Oil Megabyte Houston, TX 
Adisys Corporation =É = 515755801 International 78-74-90 
Santa Clara, CÀ 503-426-511 Gateway USA, Inc. Norcross, GA Grientec Corp of 
800-423-4797 Albuquerque, NM Cyternaster Westminster, СО Mei o SM America 
NIS Computers Anaheim, CA 303-438-5500 Micro Simplex Е Monte, CA 
Tucson, AZ Blackship Compcter 7W777.9095 ebe Computers Mesa, AZ SS-442- 1818 
600-321-4640 Scottsdale, AZ, 800-477-644 Platos Pocket 

800-467-0013 Seattle, 
206-575-0939 


© 1995 NaxGen, Inc. №506, RISCAS, and NextGen are trademarks of Haren, Inc. Pentium is s trademark of intel Corporation. Intel is s registered trademark of Irini Corporation. IBM Microetectionict^ is 8 registersd trademark of 
Intemational Buuners Machines Corponstion. AB products mentioned hertin are trademarks of Ihe respective companies. M you'd like to find out about reselling Hexen products, йезе сай t-B00-SNEXGEN. 


Now, you don't have to settle for a Pentium" processor-based PC. Because there's a 
tough new kid on the block that delivers superior power and performance. . . for a 
lot less money. 


It's the NexGen Nx586 processor. Manufactured by IBM Microelectronics™ With 
patented RISC86™ microarchitecture that outperforms the Pentium processor, mega- 
hertz for megahertz. It's fully compatible with your DOS and Windows™ applications. 
And it’s absolutely available right now. 

So just call one of the PC suppliers listed below and ask for it by name. The Nx586 
processor by NexGen. Don’t buy a PC without it. 


NexGen Chip Challenges Pentium Performance PC WORLD, Movember 1994 
CPU RAM(MB) Application test times (in minutes:seconds) 


System 


1:08 


ES Word 2.0 tar Windows EE Freelance 1.0 for Windows BB 1-2-3 relezse 3.4 
ШШ Excel 4.0 B WordPeriect 6.0 tor DOS BB Paradox 3.5 
ШЕ Paradox 1.0 for Windows 


Y Average score of six Pentium-90 systems. 


Tests run on preproduction unit. 
PC World Test Center application benchmarks. 


Absolutely Available Right Now. Don’t Buy a PC Without It! 


Circle 139 on Inquiry Card. 


four project managers supports the record- 
level locking necessary to allow multiple 
users to edit different portions of a file at 
the same time. 
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Pretty Pictures 

Gantt charts (the screen on page 185 shows 
an example from Microsoft Project for 
Windows) form the backbone of basic pro- 


CA-SuperP ИМ Project P Scheduler 6 Time Line 
GANTT CHARTS | 
Total float e EJ a e 
Free float © © © m 
Time scale in minutes O e ® е 
Time scale in hours ® € © О 
Scale by variable periods, not calendar dates ® e e Q 
User-selectable on-screen chart size © © © ® 
Shows task-dependency lines on Gantt @ e ® 9 
Activities grouping in summary bars @ @ © ® 
Can select and mix fonts or styles ө е ® ® 
PERT CHARTS 
Zoom feature O э ә e 
Activity named directly on node . © e @ 
User-positioned tasks ° e 2 3 
User-positioned arrows O O O e 
Automatic, time-scaled task placement е O O ° 
Displays lag times between activities O © 9 O 
Precedence relationships ® 0 О О 
Summary PERT 9 O O е 
RESOURCE REPORTING 


` 
> 


Resource report by activity e в e ° 
Budgeted vs, actual variance 9 © чә o 
Report in wall-calendar format О © о ө 
Resource profile as bar chart e © e e 
Resource profile as stacked bar/multiline chart ® e ° O 
Resource profile as line chart mE 0 e 9 © 
Calendar view by resource Q e O ө 
Time scale in hours О © E e 
Cumulative resource profile e e e e 
Resource capacity report 3 e ® 6 
NETWORK CAPABILITIES 

Network (multiuser) version available © e 9 5 
Locks by record (not by file) О O O O 
Read-only file lock ° ® e ө 
Identifies lock holder O о O O 
Maintains personal settings 9 e e e 
Password protection 9 e e @ 
Passwords for different access levels Ээ |. © e 
SUPPORT FOR MULTIPLE PROJECTS AND WORKGROUPS 

Combines multiple projects © e E © 
Links multiple projects ә е x e 
Max. number of projects open simultaneously o 80 © U 
Inter-project task dependencies Ө ® О e 
Maximum number of projects linked at once Ф © Ф U 
Automatic update of master project ^ © ^ © 
Central resource data for multiple projects ° ө 3 3 


@=yes; Оъпо; U = unlimited 


(Note: Features that are not integral to the main program are marked “O” 


Ф In special, less detailed PERT chart 

@ Limited by available RAM 

@ Available via Windows DDE/OLE 

€» Varies tram 15 to 255, depending on DOS version 
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ject management. Accordingly, most pro- 
grams bring up a Gantt view by default 
and give users a fair amount of control over 
formatting the charts. The same basic 
information and look characterize all of 
these programs’ Gantt charts, making them 
roughly comparable in terms of basic analy- 
sis. Variations in this category primarily 
reflect choices in time-scale layout, leg- 
end, and general formatting. 

Project Scheduler 6 and Microsoft Pro- 
ject for Windows generate the most 
attractive Gantt charts, with clear time 
scales and a high-contrast layout. These 
two programs create the kinds of charts 
that will impress clients. CA-SuperProject 
for Windows and Time Line for Windows 
proffer respectable, readable charts that 
serve well for in-house purposes. 

PERT charts exhibit much more variation, 
as each program takes a different approach to 
placing, spacing, and connecting the many 
nodes that represent project tasks. We found 
that none succeeds in the dual goals of clar- 
ity and attractive presentation. CA-Super- 
Project for Windows comes closest in the 
former category, with connecting lines that 
make task relationships relatively easy to fol- 
low in a layout only an engineer could love. 
Microsoft Project for Windows makes a 
much prettier picture but generates a chart 
full of links that are difficult to decipher. Time 
Line’s charts are fairly clear but quite unat- 
tractive, and Project Scheduler 6 generates 
attractive nodes tangled in a cobweb of lines. 


Roll Up 

Managers who send proposals to clients or 
to top management must roll up selected 
project data into custom-formatted charts 
and reports. Just as advances in spread- 
sheet formatting and charting have raised 
standards for general data presentation, 
charting enhancements among project man- 
agement programs have raised expecta- 
tions for customized output. 

Microsoft Project sets the pace in this 
area, with morc variations offered (in- 
cluding free-floating text and graphics) 
than in any other program. Project Sched- 
uler 6 provides strong graphical analysis, 
while Time Line offers a wide range of 
text-formatting options. CA-SuperProject 
for Windows brings up the rear, delivering 
the basics but imposing awkward limita- 
tions on page and text formatting. 

Quality of schedule calculations seldom 
receives much attention in reviews. Differ- 
ences become apparent only when applied 
to complex projects—exactly the circum- 
stances faced in offices every day. NSTL 
created such a project, assigned resources, 
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H C omputer Associates Intemational was 


expected to announce a major up- 
grade to CA-SuperProject for Windows by 


early this year. Although this upgrade, ver _ 
sion 4.0, was not available during the test 
х support allows more flexibility i in graphical 
editing of charts and more control over - 
task links during clicking: апа. dragging. ^ 


“Ing period, we took a close look at a pre- 


release version of the application. and noted | 
significant improvements in the program S 


os usability and versatility. 


2 their content to reflect user selections in 
other windows. This change allows more 


The most visible. improvements are lin z 
the user interface. Data entry forms now 


work in split views, and they can change 


| -SuperProj ect 4 0: AW сапе Upgrade — 


- control. over the work environment and 
zi E abri spaeds ШЕ А New tabbed dialog _ 


ra ELI m -A 


and determined a standard project end date 
within each program. Then, after changing 
one resource assignment, our technicians 
had each program recalculate and opti- 


About tlie Products 


CA-SuperProject 3.0 for Windows......... $649 
Computer Associates International, Inc. 

1 Computer Associates Plaza 

Islandia, NY 11788-7000 
(800) 225-5224 

(516) 342-5224 

fax: (516) 342-5734 
Circle 1004 on Inquiry Card. 


Microsoft Project for Windows 4.0........ $469 
(estimated retail price) 
Microsoft Corp. 

1 Microsoft Way 
Redmond, WA 98052 
(800) 426-9400 

(206) 882-8080 

fax: (206) 936-7329 
Circle 1005 on Inquiry Card. 


Project Scheduler 6 for Windows 1.5....5695 
Scitor Corp. 

393 Vintage Park Dr., Suite 140 

Foster City, CA 94404 

(800) 533-9876 

(415) 462-4200 

fax: (415) 462-4201 

Circle 1006 on Inquiry Card. 


Time Line 8.1 for Windows....................... $499 
Symantec Corp. 

10201 Torre Ave. 
Cupertino, CA 95014 
(800) 441-7234 

(408) 253-9600 

fax: (408) 253-3968 
Circle 1007 on Inquiry Card. 
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sp" x: rT == vi 


П 
ETE 


boxes таке,а wider range.of.options avait 
able as well as reduce the. need to jump. 


back and forth between menus. 


. Other improvements include spell check- 
ing and multilevel undo. Stronger mouse 


| New Mes and improved. charts make dt 


have more flexible formatting, and his- 


tograms chart a wider | range of fields. no 


addition, CA-SuperProject now tracks three 


“baselines to facilitate Soon ШУ and. 


| what-if a 


E 


mize the schedule using resource leveling. 

CA-SuperProject for Windows and Pro- 
ject Scheduler 6 came through this test with 
flying colors. These programs analyze an 
entire project, reshuffle task sequences, and 
propose new schedules that add only two 
days of delay to the project overall. 
Microsoft Project and Time Line fail to find 
any of the available shortcuts, propose 
lengthy periods of relative inactivity, and 
delay the whole project by 12 days. 

No vendor algorithm can possibly return 
optimum results in all situations, but Proj- 
ect Scheduler 6 and CA-SuperProject for 
Windows present suggestions that require 
far less manual editing than those of Time 
Line for Windows and Microsoft Project 
for Windows. 


Performance Matters 

Project Scheduler 6 will irritate managers 
who are eager to see their printouts. The 
program takes over 3 minutes to finish 
printing a Gantt chart and more than twice 
as long as the next-slowest program to 
print a PERT chart (over 6 minutes total). 
All other program functions are fast, and 
even when printing, you'll regain control 
of your system in a few seconds. 

Time Line for Windows records its best 
times in printing, and lags well behind the 
other programs in almost every other mea- 
sure. The overhead of its SQL database 
makes file manipulations relatively slow. 
More important, routine editing changes 
that require schedule recalculation tie up 
the system over four times as long as the 
next-slowest program. With Time Line, 


— : = Te ph Say TA T 


Jb йч, dia 
ects will appreciate the new combined | 
project view, which provides combined, 
editable views, a all while maintaining. each - 
project as a separate entity. You can cre- 
ate task links. between projects with the: 
click of- a mouse, and all linked projects 


recalculate simultaneously, as needed. 
The program now supports data exchange _ 
Ма ODBC (Open. Database. о 
сапа as an OLE 2. 0 client. - REN 


‘Overall, CA-SuperProject 4; 0 HOE Win- — 


dows addresses n many of the usability c con ` 


cerns that frustrated NSTL's testers. New. J 


functions bolster this product's claim to ` 


offer the most-powerful features. in this dn 
- fide үш кие LAS PE 


you'll wait 13 seconds for a recalculation 
that Microsoft Project and Project Sched- 
uler perform in 1 second or less. 


Seeing It Through 

The programs reviewed here require much- 
less specialized training than those of a 
previous generation. In the near future, 
planning schedules, assigning resources, 
and tracking progress with project man- 
agement software may be as fundamental 
to management as using a spreadsheet has 
become for budgeting. 

To choose the most appropriate soft- 
ware for your circumstances, consider the 
relative importance of usability, special- 
ized project management functions, out- 
put quality, and workgroup capabilities. 
NSTL weighed these and many other vari- 
ables in calculating our overall rating, 
based on our assessment of a typical user's 
needs. In the end, Microsoft Project for 
Windows and Project Scheduler 6 for 
Windows both earned NSTL's second- 
highest possible recommendation—four 
stars for excellent. i 


This report contains the partial ilis are a. 
recent issue of Software Digest, a monthly 
publication of NSTL, Inc. To purchase a com: ` 
plete copy of the report, contact NSTL at 625: . 
Ridge Pike, Conshohocken, PA 19428, (610) 
941-9600; fax (610) 941-9950; or on the In 
ternet at editors@nstLcom. For a subscrip- s: 
tion, call (800) 257-9402. BYTE Magazine ` 
and NSTL are both ‘operating u units se Mc- s 
“Crave, Ine. х EEE EEE : 


Vot One More Damn 


Line of Code, ver. 


See How LAYOUT Lets You Build Real, Heavy-Duty Programs Without Writing a Single Line of Code. Free 


the others — including Windows 95 Objects, Inc. is offering a 


PC Week called Layout a “sure thing.” 

Wecallita revolution. With over 200,000 
users, tons of add-ons, and widespread 
third-party support, Layout is the only 
tool that lets you build DOS or Windows 
programs by manipulating ob- 
jects on screen — without writ- 
ing code. Not just simple pro- 
grams, but real, heavy-duty, 


mission-critical applications. 


The Trae Power of Objects 

Layout is truly object-oriented, 
both in the programs it creates, 
and in how you use it. You start 
out by arranging objects in a 
simple diagram, and then add 
more objects as the program 
grows, or create new objects by 
combining existing ones. You 
can even run your program as 
you re building it. Data-entry, 
database, and report formats are 
all visually designed on-screen. 


What Layout Delivers 

When you're done, Layout creates real 
.EXE files, or well-structured and effi- 
cient C/C++, Pascal, or BASIC programs. 
You can even create new objects right in 
Layout, or even re-use existing source 
code. Layout supports DOS and Win- 
dows, with NT and OS/2 coming soon, 
and applications written on any of these 
platforms are automatically portable to 


(Chicago). 


Visual Power, Incredible Performance 
The programs Layout creates are com- 


Layout for Windows - ADDRESS.FLO 


Ег Edit Objects FlowChart Tools Options Help 


ЕЗҮ; ү Use А Procedure 
Aum Se k 


Open A Window 
Address Book Window 


pletely graphical, even under DOS, and 
fully support OLE 2.0, DDE, 3D but- 
tons, hypertextlinks, messaging, creating 
and using DLLs, and much more. Layout 
even supports pictures as a data-type! 

Layout creates very efficient programs — 
they refastand compact. No 150K "Hello 


World" programs come out of Layout: it 


doesn't just spit out pre-canned code like 
other so-called high-level tools. And now, 


Pricing and Conditions May Vary Outside North America. O 1995 Objects, Inc. 


Circle 131 on Inquiry Card. 


dows95 Toolkit with Layout so you can 
start building tomorrow's programs to- 
day! 

Lavoni: the Ultimate Tool 


Layout delivers 
the future for 
$299.95, includ- 
| ing everything 
you need to build 
programs; free, 
unlimited, tech- 
| nical support; 
| andsuperb docu- 
| mentation. Call 
today, join the 
Layout revolu- 
tion, and never 
| see code again. 


Tem Inc. 


99 Rosewood Drive © Danvers, MA 01923 USA 
USA 508-777-2800 FAX 508-777-0180 
Email info@objectsinc.com 
Australia 07-855-2333 FAX 07-855-2364 
New Zealand 03-343-2150 FAX 03-343-2151 
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NO-COMPROMISE 
NOTEBOOKS 


We test top-of-the-line notebook computers with the 
horsepower and features to make traveling 
executives’ dreams come true. 


ANTHONY J. LENNON AND JOHN MCDONOUGH 


he constant quest for faster portable computers motivates system vendors to deliver desktop 
system capabilities in portable packages. In this report, we find that, now more than ever, note- 
book computers offer luxurious features cleverly packed in small cases. We tested 28 high-per- 
formance mobile computers with 486DX4 and Pentium processors, a traveling executive’s 
dream. To round out our portables coverage, we also look at Apple’s latest high-end Power- 
Book 540c and AST Research’s Ascentia 810N; both represent suitable alternatives to Intel’s dom- 
inant 486DX4-based systems. We also included the Ascentia 810N to compare its 66-MHz Cyrix 486DX2 
processor to notebooks running Intel's 486DX4/75. 

Our Roll Call on page 206 describes features found in high-powered desktop machines. Three of these note- 
books offer 90-MHz Pentium processors, and most feature 8 MB of RAM, over 500 MB of hard disk space, and 
1 MB of video RAM. They all have active-matrix color displays. The Dolch Computer Systems' L-PAC 586 90, 
the only lunchbox system in this review, offers 1.05 GB of hard disk space and 64 MB of RAM. None of these 
š ai high-revving systems is 


How to use this guide | EE | what you might call inex- 
Sar = — —_——— pensive: The average as- 


tested price for a Pentium 


We selected the best high-end notebooks by evaluating speed, screen quality, battery life, 


price, features, and ease of use. system In this report 15 

$6500, and the average 

See the Roll Call on " _ A Rates the display's 486D X4 notebook covered 

pages Ue 205 for BEST OVERALL BB T T crispness, here costs $5000. IBM's 
eatures included at i | intensity/color А 

this price. geek mmummc——— m rati, Ый ThinkPad 755CD costs as 

of viewing angles. much as an economy car 


($7599 as configured for 
testing), but sales of the 


A combination of the — — — — - A subjective 
weighted scores for msm “oe — assessment of the à " — 
performance, screen saaa keyboard, pointing ThinkPad line indicate peo- 


quality, features, س‎ ۹ | SQ ч device, status 
Ld LAIT a 


айе Wa, dna 22 22 Rights, and other ple are willing to pay top 


usability. n -— ША — —— considerations. dollar for state-of-the-art 
mobile systems. 
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Behemoths in Disguise 


LCD 

For high-performance notebooks, color is a 
requirement, and active-matrix screens produce 
the brightest Images. Systems with dual-scan color 
displays аге more affordable, but their displays are 


not as beautiful. N 


| TrackPoints. 


POINTING DEVICE 

It's a matter of opinion, and all pointing devices 
take some getting used to, but trackballs centered 
below the keyboard are generally the best for 
touch-typists. Our testers also liked the eraser- 
head type of pointing devices, such as IBM's 


This Area. 7T5MHz ăě à 
system's battery lasts 
more than 6 hours, nearly 


` 2 hours longer than any 
REMOVABLE HARD DRIVE ` other model in this review. - 
A modular design makes It easy to For $4635, the 910N . ` 
swap hard drives among notebooks, ships with. 16 MB of RAM ^ ` 
reconfigure your computer, and and a 510-MB hard drive. 
upgrade when necessary. its Hitachi active-matrix ` 
display produces beautiful 
color, saturating the 10.4. — . К 
EXTERNAL FLOPPY DRIVE inch screen with vibrant | 
tf you don't need it this images. of 256 colors In | 
800- by 600-pixel | 


trip, leave it at home. 


tesolution. For $4698, the 
LJ Digital HiNote СТ475 


1 
` offers excellent 2 
performance, an excellent x 
Screen, and good features ` 
I and easeafute, p i 
f | PAGE199 ` | 
-Sceptre Pentium Soundx 
| The $5995 Pentium 
AIR VENTS x ı Soundx is just the system 
Adequate alr j to meet future demands. 
circulation and art ن‎ Its 90-MHz CPU, 16 MB of 
heat sinks Keep ira tate ths RAM, 256-KB direct- | 
ی‎ ng CD-ROM drive's mapped writeback © ~> 
processors from / speed and - secondary cache, 540-MB 
overheating. placement. Single- hard disk, and CTI (Chips 
Ч speed drives are & Technologies) locakbus 
/ slow. Often, CD-ROM graphícs all cómbine to 
drives come as deliver excellent: 
external options and performance, The Pentium ` 
PCMCIA SLOTS might take the place Soundx sports a 10.4-Inch 
All but five notebooks in of another . .active-matrix display, and — 
this report support one component. “testers liked: the design , D 
Type Ill card, giving you BATTERY AUDIO and response: (of ta Bekey ^ 
the option of inserting Notebooks with ит tf you need keyboard. Audio features 
two Type 1 cards instead. ton batteries generally е E include an on-board, stereo " 
For ease of setup, make outlast those with capability, consider -.FM;soundgenerator, — 
sure your portable nickel-metal hydride a notebook with on- "ir integrated speakers, and + | 
supports Card and Socket packs, but NiMH board 16-bit audio, ; lero h NS 
Services 2.1. batteries are less built-in speakers, ӨТЕР one В" 
expensive. and a microphone. 


All these systems use low-power 3.3-volt CPUs— 
either 486DX4 75- or 100-MHz CPUs, P75s, or P90s. 
Intel’s new 75-MHz SL-enhanced Pentium processor 
adeptly conserves battery life without incurring a major 
performance hit. And our exclusive battery-life tests 
indicate that AST’s 75-MHz 486DX4-based Ascentia 
SION squeezes an impressive 6 hours out of its lithium 
ion battery. Lithium ion batteries are approximately twice 
as expensive as NiMH (nickel-metal hydride) batteries. 

Our InterMark performance tests employ actual Win- 


ILLUSTRATION: BRUCE SANDERS © 1995 


dows and DOS applications; the BYTE low-level tests 
stress individual system components, such as graphics 
and storage subsystems under DOS; and the low-level 
InterMark suite tests these same subsystems under Win- 
dows 3.1. Our Thumper II test determines battery life by 
simulating a word processing session that might occur on 
a typical cross-country plane flight. The portables in 
this report have, as minimum criteria, 75-MHz proces- 
sors, active-matrix color displays, 8 MB of RAM, 340- 
MB hard disks, and PCMCIA sockets. 
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75 MHZ AND FASTER 


he clock-tripled Intel 486DX4 processors enable sys- 
tems manufacturers to approach entry-level Pentium 
performance with minor motherboard upgrades. The 
486DX4 processors are available in speeds of up to 100 
MHz and feature an integrated 16-KB (level 1) memory cache to 
reduce overall memory access time. The 486DX4s inherited 
power-saving features from Intel’s 486SL line and they all operate 
at 3.3 volts, a reduction from the previous 5 volt processors. 

In our tests, the average 75-MHz DX4’s battery lasted 40 
minutes longer than its 100-MHz counterpart (3 hours and 28 
minutes versus 2 hours and 47 minutes). 

We tested systems that support a second battery pack in place 


AS6DX4 LAB NOTES 


The Ascentia 910N and WinBook XP have eraser-head 
pointing devices, and the Twinhead Slimnote 5 1 00T features 
an integrated TouchPad, similar to those in Apple’s Power- 
Book 500 series. Many notebook vendors are moving to track- 
pads; you can also purchase them as accessories (see “Do the 
Electric Glide” on page 203). Aquiline’s Cyclone has an inte- 
grated joystick mounted next to the spacebar—great for game 
addicts. 

The best pointing device is a matter of opinion; keyboard 
quality is also highly subjective. However, we really liked the 
feel and response of the Austin Business Audio Notebook, 
T4850CT, and the Slimnote 5100T. 


of a standard floppy drive with just one bat- 
tery. This was particularly detrimental to the 
Panasonic V4] Multimedia Notebook PC, 
because its floppy drive replaces its main bat- 
tery pack. With its NiMH secondary battery, 
the V41 lasted only 1 hour. To be fair, we then 
tested it with the main battery, and it ran nearly 
2.5 hours. When traveling, though, you might 
prefer to take out the floppy and go with both 
battery packs, effectively doubling the bat- 
tery life. 

The 486DX4-based notebooks are well- 
suited for graphical interfaces. All but the 
Compaq LTE Elite 4/75CX Model 510 con- 
tain 32-bit local-bus graphics. 

The NEC Versa M/75 High Resolution and 
AST's Ascentia 910N support a maximum 
internal resolution of 800 by 600 pixels, higher 
than any of the others. But at a maximum 
intemal resolution of 640 by 480 pixels, IBM’s 
ThinkPad 755CD, Panasonic's V41 Multi- 
media Notebook PC, Hewlett-Packard's 
OmniBook 4000CT, and Dell's Latitude XP 
4100CX can display up to 65,536 colors, 
whereas the 800- by 600-pixel systems sup- 
port only 256 colors. 

Digital's HiNote CT475 offers the widest 
viewing angle (30 degrees left, 25 degrees 
right, and 35 degrees backward) as measured 
by our HURD (Heads Up Range Device). 
Developed by NSTL, the HURD tests deter- 
mine a notebook' s maximum viewing angles 
from left to right and by tilting the screen 
backward. Compaq's LTE Elite 4/75CX and 
HP's OmniBook 4000CT provide the most 
limited viewing angles (about 25 degrees from 
side to side and 5 degrees to the back). 

Integrated pointing devices are standard 
on most mobile computers. The only note- 
book without one is Toshiba's T4850CT. Its 
QuickPort mouse attaches to the right-hand 
side of the system and is easy to master, but 
it is of little use to lefties. 


AST ASCENTIA 810N 


All the other notebooks in thís report run on 
75-MHz and higher CPUs. The Ascentia 810N 
runs on a 66-MHz 486DX2 CPU from Cyrix, but 

in CPU- and memory-intensive tests like our fs 
WordPerfect benchmark, itis a formidable com- 9^: 
petitor to the others. Configured with 20 MB of |; 
RAM and a 510-MB hard disk, the $3948 810N Ml 
boasts an integrated 8-KB write-back cache, | F 
which improves performance by caching mem- ij 
ory writes as well as memory reads. The Intel ¥ 
486DX4 processor's integrated 16-KB cache j 
uses a write-through design that caches mem- | 
ory reads but passes memory writes through to system memory. 

The Ascentia 810N is also proficient in the disk-intensive Microsoft FoxPro test. 
However, it cannot match the 75-MHz 486DX4 notebooks in tests dependent on 
raw processing power. 

Western Digital’s RocketChip local bus graphics accelerator enhances the 
Ascentia 810N's graphics performance, and its NiMH (nickel-metal hydride) bat- 
tery ran more than 3 hours in our test. You can double that to over 6 hours by 
replacing the system's floppy disk drive with an optional second battery pack. The 
Ascentia 810N supports up to 20 MB of RAM and a 510-MB IDE hard drive. It 
weighs only 6.5 pounds with its battery pack and AC adapter, and supports two Type 
Il or опе Type Ill PC card. The system includes a three-year parts-and-labor war- 
ranty plus unlimited technical support. —Anthony J. Lennon 


AST’S 486DX2/66 ASCENTIA 810N VS. 486DX4/75 NOTEBOOKS 
The geometric means of three tests' scores comparing the Cyrix 486DX2/66-based AST 
Ascentia 810N's performance to three of the Inte based 486DX4/75 notebooks. 


WORDPERFECT 6.0 LOTUS 1-2-3 MS FOXPRO 2.5 
FOR DOS R. 3.X FOR DOS FOR DOS 
AST Ascentia 810N 
486DX2/66 9.7 ; 1526.1 
Austin Business Audio Notebook 
486DX4/75 9.4 4 1538.0 
Digital HiNote CT475 
486DX4/75 9.8 1700.5 
Toshiba T4850CT 
486DX4/75 9.2 ; 1690.8 
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Get 4 Books for КЕИ 
only $7[?5 жет=үр=== 


Val it Sener | | INTERNET 
plus 1 book FREE upon 8244 Be ú ra wem. | 


prepayment when you join the 
Computer Professionals' Book Society 


As a member of the 
Computer Professionals’ Book Society... 


„ you'll enjoy receiving Society Bulletins every 3-4 weeks containing exciting 
offers on the latest books in the field at savings of up to 50% off of regular 
publishers’ prices. If you want the Main Selection, do nothing and it will be 
shipped automatically. If you want another book, or no book at all, simply 
return the reply form to us by the date specified. You'll have at least 10 days 
to decide. Plus, if you ever receive a book you don't want due to late mail — 
delivery of the News, you can return it at our expense. And you'll be eligible 
for FREE BOOKS through the Bonus Book Program. Your only obligation 
is tó purchase 3 more books during the next 2 years, after which you may 
cancel your membership at any time. 


6 $50.00 8819806 $29.95 
005076 $5 0433003 $45.00 ea 


ТЕБЕ ЕТЕ: FOUR 


NEW USERS 


DANIEL E TEL E DERN 


0165106 $40.00 


~ £86442- XX $59.95 882026X $29.05 
Counts as 2 Ѕоћсомег 


TCP/IP 


ARCHITECTURE, 
PROTOCOLS, AND 
IMPLEMENTATION 


4461H- XX $47. 00 i 8820251 $24.95 8820561-XX $34.95 882043X $29.95 
Counts as 2 Softcover Soticovet Softcover Counts as 2/Saficover Softcover 


COMPUTER ii — 

TECHNICIAN'S ЖО 

HANDBOOK FEA 
3rd Edition ' ёл 


in C+ and C++ 
e $ Tee 


3279P 525.95 4.95 8819652.XX $39.95 8819245-XX $28.95 9117864 $45.00 
Sollcover — -— es ча Counts as 2/Soficover Counts as 2/Soficover 


ПЕТАК 


m 


ҢОУЛОВЕА is éÓ n order to stay 
ШШЩ SMITE : on the leading | 
— ANI edge of | 
rues technology, 


nobody can beat 
CPBS for state-of- 
the-art books at 
discounted | 
prices. #9 


Networking 


BB1576-XX 324.95 0464553-XX $38.00 0050899-XX $40.00 
Counts as 2/Saltcover Counts as 2 Counts as 2 


inn nting 
(lient/Server 


Computing 


0062153 540.00 0405385 $40.00 023994 $55.00 0464618 $49.50 


All books are hardcover uniess otherwise noted. Publishers’ prices shown. lf you select a book that counts 
as 2 choices, write the book number in one box and XX in the naxt. A shipping/handling charge and sales 
tax will be added to all orders. ©1995 CPBS 


—Jay Ranade, 
author and editor-in-chief 
of the renowned J. Ranade Series BYP495 


If card is missing, write to: Computer Professionals’ Book Society 
A Division of McGraw-Hill, Inc., Blue Ridge Summit, PA 17294-0870 
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Nothing compares to the computing power 
of the ACTion AXP275 RISC PC-the first 
Personal SuperComputer The PCI—based 
ACTion System from BTG uses Digital 
Semiconductor's Alpha 21064A 64—bit 
microprocessor, with a cycle time of 275 
MHz—the fastest processor avatlable today! 


Capable of peak execution rates of 555 
MIPS, its performance is equivalent to a 
supercomputer. Imagine what you can do 
with this much computing power! 


With Microsoft® Windows NTT% installed, 
the ACTion Alpha AXP275 provides the 


The traning gre trademarks of Agta E 


same familiar user interface as the MS 
Windows operating system, and runs MS 
DOS and all 16-bit and 32—bit Windows 
applications. 


Powered by Digital and Microsoft 
Graphics by Nokia and Number Nine 
Storage by Hewlett-Packard and Toshiba 
Networking by Cogent. 

To learn more about the ACTion AXP275 
or any other of our ACTion System 
computers, including Pentium, call: 


(800) 449-4228 
FAX (703) 876-1920 


Dotai тусо нек a ENN EEN EDO ONE of зити 
песетагт ano YAnaows aod NT ste Iraderrares of the Microsoft Corporanon Ай amm logos am the property of ther :oupectne 


Circle 140 on Inquiry Card. 


Cotporancn Аюга АХР AXP and the Digtai logo Merosoft cs a regetered 
a 


“We recommend the Action АХР. 
as an excellent all-around NT 
workstation.” 


BYTE Magazine, March 1995 


“WHOOSH!” 
Windows Magazine, March 1995 


“AXP275 streaks from the gate, 
shatters records, the stopwatch” 
Government Computer News, 

February 6, 1995 


“Alpha cleans Pentium’s clock” 
Windows Sources, February 1995 


“As good as it gets if you need 
speed” 
PC World, February 1995 


“Action AXP275 runs NT 
at full throttle” 
PC WEEK, November 7, 1994 


The AXP275 offers the 
fastest Win32 performance 
we've seen..." 

Windows Sources, February 1995 


"Every component of tbis 
computer is representative of 
the best technology available.” 
PC World, February 1995 


The Worlds First Personal 
SuperComputer (PSC) 


0500280 i 

NUMBER NINE 
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SOLUTION PROVIDER NOKIA 
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To qualify in our Desktop B YTE BEST 486DX4s 


Replacement category, the 
486DX4 notebooks had to sup- 
port a 1024- by 768-pixel reso- 
lution externally and at least 32 


MB of RAM, a [TS KAY дст Ascentia 910N 


Westin hr | 650-MB hard 
Desktop disk, integrated The Ascentia 910N won our best overall rating mostly due to its 
Replacement | sound, and an excellent battery life and outstanding 10.4-Inch color display. This 


The Ascentia 910N ascends the throne 


PERFORMANCE extemal expan- 7-pound system ran for over 6 hours in our Thumper II test. Internally, 
44.5% sion chassis. m it can display 256 colors at a resolution of 800 by 600 pixels. The 
Although only system's 82-key keyboard received above average ratings for its 
eight of these feel and response. Although Its overall performance is only average for a 75-MHz 
systems could 486DX4-based system, its feature set propelled it to the top. 
tras TE meet s. i lm MÀ —Ó——— —À— ÀJ——Uom)—nÀ ee 
FEAT ES RES quirements, all PRICE AS TESTED — CPU/SPEED — OVERALLSCORE FEATURES — EASEOFUSE SCREEN QUALITY 
could function gm AST Ascentia 910N $4635 486DX4/75 74 AAA ААА АААА 
asadesktopre- руниєзце Digital HiNote СТ475 $4698 4860Х4/75 73 AAA ААА АЛДАА 
placement to gunnerup HP OmniBook 4000CT $6030 486DX4/100 71 AAA AAAA АДАА 
some degree. RUNNER-UP NEC Versa M75 High Resolution $5348 486DX4/75 70 AAAA AAAA AAAA 
On average, the DX4s support RUNNER-UP Twinhead Slimnote 5100Т $4619 486DX4/100 6.9 AAA AAA AAAA 
upto 32 MB of RAM, morethan RUNNER-UP Zenith Z-NoteFlex $5582 486DX4/75 6.8 AAA AAA AAAA 


enough for even the most de- 
manding GUI, and a 785-MB Incredible features for the affluent 


hard disk (removable on all but | 
the Т4850СТ and TI's Travel- ICD ge Жел ТЩ СЫТУ IBM ThinkPad 755CD Notebook 
Mate 4000M). IBM and Win- | | — - - -. 
Book include 14.4 Kbps data/ 
9600 bps fax modems, and the 
feature-rich ThinkPad 755CD 

__ also includes a 


| “Weighting for | digital answer- 


The 100-MHz 486DX4-based IBM ThinkPad 755CD Notebook works well as a тиң 
media desktop replacement system. It boasts a removable 5.25-inch double-speed 
CD-ROM drive and 16-bit sound. Its 10.4-inch TFT (thin-film transistor) black active- 
matrix screen displays up to 65,536 colors, and the display's viewing range is excei- 
lent. Expansion options include support for up to 40 MB of RAM and an 810-MB 


| Best Overall and | ing machine and „ 4» > ee J removable hard drive. An optional docking station ($710) houses two ISA expansion 
Low-Cost E an integrated 5. A n Й slots, a 32-bit voloo MIDI synthesizer, ond a one-third holght drive bay. A Western 
= EN infrared port for Digital WD90C24 local-bus graphics subsystem speeds graphics performance, and its local-bus hard drive inter- 
wireless file face made it a high achiever in the disk-intensive benchmark tests. 
RUD u—-—-———————— M —— PIP YUYU RIPPFçC]T)''HUHkÇ'HIIó M 
Many ofthese PRICE AS TESTED — CPU/SPEED — OVERALLSCORE FEATURES — EASEOFUSE — SCREEN QUALITY 
portables are т вм ThinkPad 755CD Notebook 57599 486DX4/100 68 ААЛА АААА AAA 
equipped with komea NEC Versa М75 High Resolution 55348 486DX4/75 68 АААА АААА АЛАА 
excellent multi- — aei WinBook XP $3799 486DX4/100 65 AAA AAAA ААА 
media features. — wg Austin Business Audio Notebook $3319 486DX4/100 6.5 ААА ДААА ДААА 
The Panasonic — wp МЕС Versa M/75 $4998 486DX4/75 6.3 AAAA AAAA AAA 
V4l,Aquiline'S рункецр Micro International Mint 7500T $3970 486DX4/100 61 AAA ААА AAAA 


Cyclone, and 
IBM's ThinkPad all feature As the name says, the WinBook’s a winner 
internal double-speed CD-ROM 
drives. You can replace the | : 
ThinkPad's CD-ROM drive wı kia g WinBook XP 
an internal floppy drive; the 
Cyclone features an external 
floppy drive. All but five systems 
offer integrated sound chips. The 
ThinkPad 755CD features a 
built-in Mwave DSP (digital sig- 
nal processor) that provides 
MIDI synthesis and Sound 
Blaster support. TT s TravelMate 
4000M offers an optional dou- 
ble-speed CD-ROM drive. 


With Its test configuration price of $3799, the WinBook XP 15 an excellent value. This 
486DX4/100 system ran nearly four and a haif hours on Its hot-swappable NiMH (nick- 
el-metal hydride) battery. With a traveling weight of 7 pounds, it also features a 14.4 
Kbps data/fax modem, integrated 8-bit sound, and a TrackPoint li pointing device. The 
WinBook's Hitachi screen sports a wide viewing range but only average color quality. An 
optional docking station ($399) provides 16-bit sound, two {SA expansion slots, and 
two 3.5-inch drive bays. Maximum RAM is 32 MB, the maximum hard disk size is 700 
MB, and Its secondary memory cache maxes out at 512 KB. 


PRICE AS TESTED — CPU/SPEED OVERALL SCORE FEATURES EASE OF USE — SCREEN QUALITY 


BET WinBook XP $3799 486DX4/100 6.6 AAA АААА AAA 
RUNNER-UP Austin Business Audio Notebook $3319 486DX4/100 6.4 AAA AAAA AAAA 
KEY 
RUNNER-UP Samsung NoteMaster 3945T $3550 486DX4/75 6.2 AA AAAA AAAA 
Ratings from 1 to 4: RUNNER-UP Austin Business Audio Notebook 53239 486DX4/75 6.1 ААА АААА АЛАА 
& id ie lowest, RUNNER-IP Micro International Mint 75007 53970 486DX4/100 6.1 ААА AAA AAAA 
AAAA is the highest. 


RUNNER-UP DTK DTN-4T100P $2600 486DX4/100 5.5 AA AAA AA 
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How We Tested 


PERFORMANCE 


We assessed the performance of each 
system with a suite of BYTE low-level 
DOS benchmarks and NSTL’s applica- 
tions and low-level InterMark tests for 
Windows. Prior to testing each system, 
we installed MS-DOS 6.2 and Microsoft 
Windows 3.1 onto freshly formatted hard 
disks. 

BYTE's low-level DOS benchmarks 
measure the performance of specific sub- 
systems: CPU, FPU, memory, graphics, 
and the hard drive system. NSTL’s Win- 
dows-based low-level [nterMark tests 
exercise the Windows GDI (Graphical 
Device Interface), as well as low-level 
graphics, CPU/FPU, and hard drive per- 
formance. The GDI component deter- 
mines how well a system executes basic 
graphics calls within Windows. We ran all 
the Windows-based tests in 640- by 480- 
by 256-pixel resolution using vendor- 
supplied graphics drivers. 

The applications benchmarks employ 
popular business applications and por- 
tray real-world performance. 


FEATURES 


We asked each vendor to complete a 
lengthy questionnaire to give us a detailed 
description of each system's features and 
support options. We then weighted each 
feature and calculated an overall features 
score (see the Roll Call on page 206). 

We focused on three aspects of screen 
quality: crispness, intensity/color range, 
and viewing range. We ran tests to gauge 
the clarity of text in both color and mono- 
chrome: horizontal and vertical line 
placement, the color and gray-scale 
depths, and the frequency of LCD streak- 
ing. We used Sonera Technology's Dis- 
playMate Professional 1.0 to analyze a 
wide range of display capabilities. To 
determine color quality, we displayed a 
color bar on each screen and assigned a 
score ranging from | (worst) to 5 (best). 
We created a panel of three active-matrix 
displays judged to be at the low, middle, 
and high range of quality to assist in our 
relative judging. 

After computing the viewing range 
using NSTL's HURD, we plotted the 
group's viewing-angle scores. 

We measured battery performance 
with BYTE's Thumper II system. 
Thumper mimics real-world use by 
emulating a typical word processing ses- 


THE CAT'S PAJAMAS: THE POWERBOOK 540c 


Apple's latest PowerBook, the 540c, serves up Quadra performance, thanks to its 
33-MHz 68LC040 processor. Apple has revamped the design of the 
to offer a larger (10-inch diagonal) active- — 


matrix color display, a built-in Ethernet port, 
and a solid-state trackpad that replaces 
the trackball; however, the PowerBooks still 


fulfill Apple's all-in-one design goal. At 640- | 
by 400-pixel resolution, the 540c supports | 
32,768 colors; at 640 by 480, it supports W 


256 colors. The power key is now on the 


keyboard, where it belongs, instead of at | i 


the back of the computer. Shutting the lid E 


PowerBook line 


ЕТТ; ЖИ Ж x m TU 


automatically switches the notebook into ` P EE 


| sleep mode. Ра 
А duplicate accessory bay can hold а sec- 

ond lithium battery or a PCMCIA card cage. | 

А two-battery setup effectively doubles bat- 


tery life to 5 hours and 34 minutes, yet the 540c weighs di 7 e The PCM- 
CIA card cage can hold up to two Type Il PC cards or a single Type Ill card, and you 
can hot dock PC cards while the 540c is awake. The latest version of PC Exchange 
(Apple's system software for mounting DOS volumes) now has the capability to 
mount and access DOS-formatted PCMCIA storage devices. Such devices can he 
either flash memory or a hard drive. It may be a tough choice whether to go for the 
extra battery life or the accessibility to PCMCIA devices. A major plus of the 540c | 
is its easily removable CPU card. You'll be able to transform the 68LC040/33 | 
540c into a PowerPC as soon as that option becomes available. The 540c as 
tested includes 12 MB of RAM and a 500-MB hard drive. It lists for $4999. | 


sion. Robotic arms and optical sensors 
detect and control each system's power 
management scheme. We tested note- 
books that support a second battery pack 
in place of floppy drives with the floppy 
drive in place. 

Prior to testing, we completely drained 
and recharged each system’s battery 
according to the manufacturer’s 
instructions and then repeated that pro- 
cedure. We configured each notebook’s 
power management features to spin 
down the hard disk after 2 minutes of 
inactivity and shut off the backlighting 
after | minute. We allowed each system 
to enter standby mode during the test 
cycle. At intervals, Thumper’s robotic 
arms wake up each system, and each runs 
until its battery dies. You must interpret 
the results of any battery-life test, 
including Thumper II s, with caution; 
individual usage patterns will affect a 
system's battery life. 

We also assigned a general evaluation 
score to each system based on our over- 
all subjective impression. 
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USABILITY 

We also assessed the quality of each key- 
board, concentrating specifically on key 
placement. We worked extensively with 
the notebooks to see how comfortable 
they became after extended use, and we 
rated the response and feel of the keys. 
We also evaluated pointing devices for 
both right- and left-handed people, and 
considered the usefulness of the LCD sta- 
tus indicators. We pored over the docu- 
mentation, taking into account both 
novice and expert needs. 


Contributors 

Anthony J. Lennon, Project Manager/NSTL 
John McDonough, Technical Writer/NSTL 
Maggi Bender, Tester/NSTL 


The Lab Report is an ongoing collaborative project 
between BYTE magazine and National Software Testing 
Laboratories (NSTL). BYTE magazine and NSTL are both 
operating units of McGraw-Hill, Inc. Contact NSTL on the 
internet ut editors nstl.com: at NSTL, Inc., Plymouth 
Corporate Center, Plymouth Meeting, PA 19462; or at 
(610) 941-9600. Coniact BYTE via the [nternet or BIX at 
editors bix.com or at (603) 924-2643. 
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Finally, desktop power to go! Travel to the ends of the Earth—and 
beyond with the ZEOS Meridian line of notebooks. The sky’s the limit. 

With sturdy construction that will go where you go, hot power and 
performance that soars beyond belief, and more options than a road map, 
the Meridian is your perfect travel and workmate. 

While both the ZEOS Meridian subnotebook and 
notebook feature power up to 100MHz and large 
crisp color screens, each has an ideal purpose. 
For the lightest travel possible, the Meridian 400, 
at 39 pounds, is your ideal traveling companion 
and ultimate color subnotebook. At six pounds and 
change, the Meridian 800 notebook is light enough to 
travel anywhere yet it's large enough to use for presentations and regular 
desktop computing. 

And the fare is light! With ZEOS Meridian notebooks, you can travel in 
style at a low price. We offer you the flexibility of several packages, screen 
choices and options. Choose one that fits your exact needs and budget. 
(Shown at right is our most popular package with screen choices.) 
There's no boundary. 

For power and performance that'll take you to new heights, call a ZEOS 
Systems Consultant today at 800-554-5226. 

Fax Orders: 800-362-1205 or 612-362-1205. Phone Orders: Outside U.S. and 


Canada: 612-362-1212, Government: 800-245-2440, Purchase Orders, VISA, 
MasterCard, Am Ex, Discover, Z-Card, COD and affordable leasing programs. 


Purchase orders are subject to spprovad programs available АЛ prices, and 


Buses ен availability are subject t) change sithous notor: call vers rtm ep Piso nt am 
b a trademark of Inert Coronition. ZEUS n à çitiered trademark, 7-Салї ls a ZS Meridian and Truzfoat are Cxdernzrlo of ZE(S Intemational D) © 195 ZEUS Інно Lal, 1901 nd arial Bhd . 


Color 
486DX2-50 
DX4-100 
Active Color 
486DX2-50 
DX4-100 


> Genuine Intel* 486DX2-50 or DX4-100 microprocessor 
> 8K (DX: 16K) internal system cache 

» 8MB RAM, expandable to 20MB 

> 350MB IDE hard drive 

> High-speed local bus video with 1MB video RAM 


> Display: 640x480 VGA backlit LCD, up to 256 colors 400: 7.9" diag. 
STN or active matrix. 800: 10.3" diag. DSTN or 9.5" diag. active matrix 


» Supports simultaneous display with extemal monitor 

» 3.5" 144MB floppy drive, 400: External, 800: Internal 

> PCMCIA slots: 400: 2 Type 11, 800: 2 Type П or 1 Type III 

> 84-key keyboard with embedded numeric keypad, 12 dedicated 
function keys and inverted “Т”; Integrated pointing device 

> Replaceable, rechargeable NiMH battery, and extra battery 


» Serial port, enhanced parallel port, external VGA video port, external 
keyboard or PS/2 mouse port (800 includes both). 400 also with 
external floppy drive port 


» Full power management features 

> ACI10-240V to DC adapter 

> Custom carrying case 

> MS-DOS 6.2, Microsoft Windows for Workgroups 3.11 

» Lotus Organizer 

> 400: 7.8" x 10.2" x 1.7"; 3.9 1. 800: 8.9" x 11.7" x 1.9"; 6.5 lbs. 
»- EPA Energy Star compliant 

> 24-hour toll-free support 

Other processors and packages available. Call for details. 


800-554-5226 
24 Hours a Day 
365 Days a Year 


$2795 


$3595 


INTERNATIONAL, LTD 


All products and are trademarks or regidered irmdernarks of their respective holdent. [nil trade 
MN 55413 USA. ЖА à publici waded company (NASDAQ minl: ZENS). r 
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HIGH-END NOTEBOOKS 


Pentium Lab Notes 


he emergence of 3.3-volt, SL- 

enhanced Pentium processors 

makes Pentium-based note- 

books very nice traveling com- 
panions. With the exception of Dolch’s 
L-PAC 586 90 MHz, which doesn’t sup- 
port battery power at all, all these Pen- 
tium notebooks provide NiMH battery 
packs, and all (including the 486DX4 
systems) contain 3.3-volt CPUs. 
AT&T's Globalyst 250 and Toshiba’s 
T4900CT use 75-MHz CPUS and both 
lasted approximately 3 hours in our bat- 
tery-life test (the Globalyst ran 2 hours 
and 42 minutes, and the T4900CT per- 
sisted half an hour beyond that). Scep- 
tre's 90-MHz notebook also ran for 
nearly 3 hours (2 hours, 54 minutes). 
With a 256-KB direct-mapped write- 
through secondary memory cache, the 
Globalyst outperforms Toshiba's 
T4900CT in many memory-intensive 
applications, such as the Lotus 1-2-3 
mathematical suite. Due to its local-bus 
graphics subsystem, the Globalyst holds 
an ace of spades in any graphics-inten- 
sive test. 

With 90-MHz processors, 256-KB 
secondary caches, and local-bus graph- 
ics, the Sceptre Pentium Soundx and the 
Mitsuba Ninja-P90 excel in overall per- 
formance. Dolch's L-PAC has an infe- 
rior graphics design, which hurt its over- 
all performance score. The L-PAC's 
16-bit graphics circuitry lies on the same 
multifunction I/O card as its PCMCIA 
controller, and the notebook's graphics 
performance pales considerably when 
compared to any 32-bit local bus sub- 


і 


P 


~ , {Brg (aru - 
Seen!” (hori ёге 


and Toshiba's 74900СТ, The Ninja-P90 and the Pentium Soundx look nearly identical. 


system's. However, the L-PAC does fea- 
ture a 32-bit PCI (Peripheral Compo- 
nent Interconnect) hard drive, making 
it a high-achiever in the disk-intensive 
FoxPro benchmarks. The Globalyst 250 
performed poorly in the DOS-based Fox- 
Pro test. We concluded the Globalyst 
must have gone into local standby mode, 
even though we set the power manage- 
ment to Disabled. Toshiba's T4900CT 
features a local-bus IDE hard drive and 
outperforms the Globalyst in our low- 
level file read/write tests, as well as in 


BEST OVERALL — SCEPTRE PENTIUM SOUNDX 
With its 90-MHz processor, the Sceptre Pentium Soundx delivers state-of-the-art performance. The notebook's 
large 10.4-inch Toshiba display produces vibrant, fully saturated colors. Battery life is excellent for a 
Pentium system: With its NiMH (nickel-metal hydride) battery pack, it ran almost three hours in 
our Thumper ll battery test. Our testers enjoyed the feel and response of its 86-key keyboard. The 
system's integrated 16-mm trackball, though conveniently placed in the middle of the wrist rest, is difficult 
to control. Audio features include an on-board 16-bit stereo FM sound generator, two integrated speakers, and a 
microphone. It supports up to 40 MB of RAM, a 720-MB hard drive, and an optional expansion chassis ($595) 
with two 16-bit slots and two 3.5-inch drive bays. An included remote-controi mouse (shown at right) gives you 
mouse control within a 45-foot range. Other portables support third-party remote-control devices. 


the WordPerfect for Windows file 1/О 
benchmark. 

All the Pentiums have active matrix 
color LCDs capable of displaying up to 
256 colors at a resolution of 640 by 480 
pixels. We awarded the best color-qual- 
ity ratings to Mitsuba's Ninja and to 
Sceptre's Soundx. The Globalyst 250 
produced above average colors and 
offered the widest viewing angle. The 
Dolch L-PAC also offers a wide 30- 
degree viewing range from side to side, 
but you can't tilt its screen backwards. 


PRICE AS TESTED — CPU OVERALL SCORE FEATURES EASE OF USE — SCREEN QUALITY 
Sceptre Pentium Soundx $5995 P90 8.0 AAA AAAA AAAA 
Mitsuba Ninja-P90 P90 7.7 AAA AAAA AAAA 
AT&T Globalyst 250 P75 7.6 AAAA АЛАА 
Dolch L-PAC 586 90 MHz P90 7.2 AAAA AAA 
Toshiba T4900CT P75 6.8 AAA 


mu D 


Mey: Ratings from 1 to 4: A Is the lowest, AAAA Is the highest. 
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С Ы 
THE PEOPLE WHO BROUGHT YOU THE AWARD WINNING MONITORS. HAVE 
A TERRIFIC NEW SERIES OF PENTIUM AND 486 NOTEBOOK COMPUTERS! 


OOD Series 
Pentium to SOMhz 
Upgradeable ta 40MB RAM A PIS | зы 
Modular Design ЖЕ dat i Ve ON oraque Е 
10.4" TFT/ DSTN | ig и ESSE, quer] 
16-bit Stereo {SoundBlaster Pro) КЬ WER al Ee 
Docking Station Port 
PCMCIA Interface 
INFRARED Remote Link 


^h. 
— 


7000 Series 
486 up to DX4/100Mhz 
Modular Design 

10.3" Dual Scan Color 
16-bit Stereo {SoundBlaster Pro] 
Docking Station Port 
PCMCIA Interface 


«4444444 
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Battery Status Indicator 


444444 


CPU/Memory/HDD 
Easy to upgrade & service 


ое needs. The unique modia? desion ONE for 
upgradeability of the CPU, memory, hard drive and LCD 
screen. Other valuable features include larger viewing screen, 
PCMCIA interface, energy saving power management, built-in 
trackball, system status LCD indicator, and 16-bit sound chip. 
Soundx'" represents Sceptre's commitment to advanced 
technology through environmentally safe products. 


16800 T? Gale Ave. City of Industry, CA 91745 USA 
Tel(818) 369-3698 — Fax:(818) 369-388 
Malaysia: 05-20-3133. Сапыш: 604-244-7798 

NAY b. A 
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Circle 120 on Inquiry Card (RESELLERS: 121). 
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NOTEBOOKS 
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0 BATTERY RAM AS 
Ф LIFE PRICE AS TESTED/ 
PERFORMANCE —  (BR:MIN:SEC) FEATURES/ SCREEN TESTED МАХ, 32-BIT 8105 
VENDOR MODEL NAME RATING AS TESTED EASE OF USE QUALITY (USS MSRP) — CPU/MRI RAM (NB) — VENDOR 
Aquiline, Inc. Cyclone? АА 2:12:26 АА/ААА АА $3795 486DX4/100 8/64 АМІ 
* AST Research, Inc. Ascentia 910N AA 6:00:07 AAA/AAA ААДА $4635 4880X475 — 16/32 AST 

Austin Direct Business Audio Notebook/75 АА 2:22:06 AAA/AAAA AA AA $3239 486DX4/75 8/32 Phoenix 
Austin Direct Business Audio Notebook/100 AAA 2:03:56 AAA/AAAA АДАА $3319 486DX4/100 8/32 Phoenix 
Compaq Computer Corp. LTE Elite 4/75CX Model 510° АА 2:55:15 AAAA/AAA AAA $5799 486DX4/75 8/24 Compaq 
Dell Computer Corp. Latitude XP 4100CX AAA 3:57:50 AAAJAAAA AAA $4499 486DX4/100 8/36 Phoenix/Dell 
ОР! MediaBook 5110T AAA 1:39:15 AAA/AAA AAA $4740 486DX4/100 38/36 Award 
Digital Equipment Corp. HiNote CT475 АА 4:09:10 AAA/AAA АДАА $4698 4860Х4/75 8/20 System Soft 
DTK Computer, Inc. DTN-4T100F? AA 2:21:00 AA/AAA AA $2600 486DX4/100 8/36 AMI 
Hewlett-Packard Co. OmniBook 4000CT AAA 3:24:26 AAA/AAAA AAAA $6030 486DX4/100 8/32 Phoenix 

IBM Personal Computer Co. ThinkPad 755CD Notebook ААА 3:19:01 ААА А! АА. АА AAA $7599 486DX4/100 8/40 IBM 

Micro Intemational, Inc. Mint 7500T ААА 2:07:29 AAA/AAA ААЛА $3970 486DX4/100 8/35 AMI 

NEC Technologies, Inc. Versa M/75 AAA 2:59:07 AAAA/AAAA АДА $4998 486DX4/75 18/40 NEC/Phoenix 
NEC Technologies, Inc. Versa M/75 High Resolution AAA 3:37:37 AAAA/AAAA AAAA $5348 486DX4/75 16/40 NEC/Phoen|x 
Panasonic Personal V41 Multimedia Notebook PC AAA 1:00:05' AAA/AA AAA $6599 486DX4/100 8/32 IBM/Phoenix 
Computer Co. 

Samsung Electronics NoteMaster 39457" AAA 2:38:53 AA/AAAA АДАА 53550 486DX4/75 8/20 Phoenix 
America 

Texas instruments, Inc. TravelMate 4000M AAA 3:02:33 AAA/AAAA AAA $5499 486DX4/100 8/20 Phoenix 

DX4/100 Color* 

Toshiba America T4850CT AA 3:23:50 AAA/AÀAÀA AAA $5349 488DX4/75 8/24 Toshiba 
Information Systems 

Twinhead Corp. Slimnote 5100T AAA 4:11:30 AAA/AAA AAAA $4619 4860Х4/100 16/32 Phoenix 
Unisys Corp. PWe Travel Asset aa 2:36:30 AAA/AAA A $4730 486DX4/75 8/20 Phoenix 
WinBook Computer Corp. WinBook XP AAA 42144 — AAA/AAAA AAA $3799 486DX4100 8/32 Phoenix 
Zenith Data Systems Z-NoteFlex АА 3:55:58 ААМААА AAAA $5582 486DX4/75 8/24 ZDS/Phoenix 
Zeos Intemational, Ltd. Meridian 800 AAA 2:37:41 AA/AAA АДАА $3995 4860Х4/100 8/20 Phoenix 
AT&T Global Globalyst 250 АДАА 2:42:14 АААА/ДААА ААДА $5535 Pentium/75 8/40 Phoenix 
Information Solutions 

Dolch Computer Systems L-PAC 586 90 MHz'? ААДА МА? АА/АААА AAA $8975 Pentium/90 32/64 AMI 

Mitsuba Corp. NINJA-P90' ААДА 2:16:53 AAA/JAAAA АДАА $4995 Pentium/90 8/36 Award 

p Sceptre Technologies, Inc. Pentium Soundx' AAAA 2:54:00 AAAJAAAA АЛАА 55995 Pentium/90 16/40 Phoenix 

Toshiba America T4900CT YY 3:15:10 AAA/AAA AAA $7499 Pentium/75 8/40 Toshiba 
Information Systems 

GD = BYTE Best. ' Not SL enhanced. 2 Not flash ROM upgradable * No VESA local bus video 

* Panasonic V41 Multimedia Notebook PC with main battery pack - 2:26:46 5 Now shipping with 10.4-inch screen. ! Comes with built-in slots. 
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` FEATURES CONTINUE OM NEXT PACE 


BATTERY 
MAX. DISPLAY GRAPHICS SIMULTANEOUS SUPPORTS 
RESOLUTION/ DIAGONAL MEMORY INTERNAL & EXTERNAL PORTABILITY MULTIPLE RECHARGES 
TOTAL COLORS SCREEN CRAPHICS AS TESTED/ DISPLAY/KEY- HEIGHT x WIDTH — TRAVELLING ESTIMATEO BATTERY — WHILE 
AT MAX. SIZE SCREEN ACCELERATOR MFR. BUS WIDTH ACTIVATED TOGGLE x DEPTH WEIGHT BATTERY — BATTERY — PACKS/ROT SYSTEM 
RESOLUTION (INCHES) MFR. AND MODEL (BITS) FOR DISPLAY SELECTION — (INCHES) (185.) ПРЕ LIFE (H2S.) SWAPPING “IS ON 
640x480/256 9.5 Sanyo Chips & Technologies 65522 1 MB VRAM/32 Yes/No 28x118x83 8.5 NiMH 3.5 Na/No Yes 


640x480/256 9.5 NEC Western Digital WD90C24 — 1MBDRAM/6 — Yes/Yes 2х 11.1x 8.6 8.0 NiMH 3 No/No Yes 


640x480/256 9.5 Compaq — Compaq (custom) 1MBDRAM/32  Yes/Yes 2x11.8x 8.9 7.0 NiMH 4.5 No/Yes Yes 


640x480/256 9.5 NEC Cirrus Logic CL-GD6440 1000 DRAM/32  Yes/Yes 22x112x8.8 8.5 NiMH 2 Yes/Yes No 


640x480/256 10.3 Sanyo Cirrus Logic CL-GD6440 1MBVRAM/32 Yes/Yes 2x11.1x9.5 8.0 NiMH 2-3 No/No Yes 


540480, 104 . Westem Digital WD90C24 — 1MBVRAM/32 Yes/Yes )x116x89 80 ММН 


640x480/64K 10.4 DTI Westem Digital WD90C24 1MBDRAM/32 Yes/Yes 22x117x83 7.5 NiMH 3-9 No/Yes Yes 


640x480/64K 10.4 Matushita Chips & Technologies 65545 1000 DRAM/32 Yes/No 23x117x9.3 10.0 NiMH 4.5 Yes/Yes Yes 


640x480/256 9.5 Samsung Cirrus Logic CL-GD6440 1MBDRAM/32 Үе /Үе$ 2.1x11x8.5 7.0 NiMH 3-4 No/No Yes 


Western Digital WD90C24A 1 MB DRAM/32 


640x480/256 9.4 Sharp Western Digital WD90C24A2 1 МВ DRAM/32 Үе5/үеѕ 16x112xB6 80 NiMH 3 Yes/Yes No 


i tir: 2191 аггы ГУСАР 
n Diaital WD90C24 1000 DRAMA 2 


640x480/256 9.4 Hitachi Westem Digital WO90C24C 1 MBDRAM/32 — Yes/Yes 17x113x85 7.0 NiMH 2.5 No/Yes Yes 


22x119x87 BO 


640x480/256 9.5 Toshiba Cirrus Logic CL-GD6440 1lMBDRAM/32 Yes/No 19x11.7x89 73 NiMH 3.5 No/No No 


640x480/256 9.5 NEC Chips & Technologies 65535 512 VRAM/16 Yes/No 10.9x15.7x6.25 16.0 N/AS N/A‘ N/A* N/A" 


OR Xx асп nologies 6 5545 | VID | 


Pul 


640x480/256 10.4 Toshiba Chips & Technologies 65545 1 MB VRAM/32 — Yes/Yes 2x 11x86 7.5 NiMH 2 No/No Yen 


N/A = Not applicable INP = Information not provided Key: Ratings are from 1 to 4: A is the lowest, AAAA is the highest. 
Note: All systems support 220/240 autoswitching and autodetecting AC voltaga. 
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ROLL CALL OF NOTEBOOKS TESTED 


۵ HARD DRIVE HARD DRIVE STAMDARD NUMBER OF 
(9 INTERFACE TYPE/ — HARD DRIVE FORMATTED CAPACITY REMOVABLE 3.5-INCH PCMCIA SLOTS. 
0 HARD DRIVE AVERAGE ACCESS — CONTROLLER (MB)/LARGEST HARD DRIVES FLOPPY PARALLEL ТҮРЕ! 
e VENDOR MODEL NAME MODEL TIME (MS) CACHE (КВ) — AVAILABLE (MB) CD-RDM DRIVE PORT TYPE Ill 
Aquiline, Inc. Cyclone? Toshiba MK246FC VESA/11 256 540/1 GB Yes/Yes (1x) External EPP 2 
T AST Research, Inc. Ascentia 910N Quantum DA 514AT — IDE/19 16 510/720 Yea/Opt. Internal EPP 2/1 
Austin Direct Business Audio Notebook/75 Toshiba MK2428FC VESA/9.7 256 524/810 Yes/None Internal EPP an 
Austin Direct Business Audio Notebook/100 Toshiba MK2428FC —— VESA/97 256 524/810 Yes/None Internal EPP 2n 
Compaq Computer Corp. LTE Elite 4/75CX Model 510° Compaq (Custom) IDE/17 N/A 514/510 Yes/Opt. Internal EPP 2/1 
Dell Computer Corp. Latitude XP 4100CX Seagate ST9855AG  VESA/16 128 524/810 Yes/Opt. Internal EPP 2n 
ОР! MediaBook 5110T Toshiba MK2526FC = IDE/12 128 503/503 Yes/Opt. Internal EPP 1/1 
Digital Equipment Corp. HiNote CT475 Toshiba MK2326FCV — VESA/13 128 340/520 Yes/None internal EPP 2/1 
ОТК Computer, Inc. DTN-AT100P? IBM DSAA-2540 VESA/INP 96 520/520 Yes/Opt. internal i-way 2/1 
Hewlett-Packard Co. OmniBook 4000CT Toshiba MK2326FCH — IDE/12 128 340/520 Yes/None Removable EPP 21 
Internal 
IBM Personal Computer Co. ThinkPad 755CD Notebook IBM DHAA-2540 VESA/14 64 520/810 Yes/Yes (1x) Removable EPP 2/1 
Internal 
Micro International, Inc. Mint 7500T IBM OEM 520 VESA/13 N/A 520/820 Yes/Opt. Internal way 2/1 
NEC Technologies, Inc. Versa M/75 IBM DHAA-2540 IDE/15 64 540/810 Yes/Opt. Ramovable EPP an 
internal 
NEC Technologies, Inc, Versa M/75 High Resolution ІВМ DHAA-2540 IDE/15 64 540/810 Yes/Opt. Removable EPP en 
Internal 
Panasonic Personal V41 Multimedia Notebook PC Seagate ST9550AG IDE/16 120 450/680 Yes/Yes (1x) Removable EPP 2n 
Computer Co. Internal 
Samsung Electronics America NoteMaster 3945T* Toshiba MK2326FCH — IDE/12 128 340/500 Yes/None Internal 2-way 1⁄4 
Texas Instruments, Inc. TravelMate 4000M Seagate ST9655AG — 10Е/16 128 524/524 No/Yes (2x)  Intemal EPP en 
DX4/100 Color 
Toshiba America T4850CT Toshiba MK2428FC —— VESA/12 512 500/772 No/None Internal EPP 1/1 
Information Systems 
Twinhead Corp. Slimnote 5100T Hitachi DK211A-51 VESA/12 256 500/500 Yes/Opt. Removable EPP 2/1 
intemal 
Unisys Corp. PW? Travel Asset IBM DHAA-2405 IDE/19 256 340/340 Yes/Opt Extemal EPP 2n 
WinBook Computer Corp. WinBook XP Seagate ST9655AG — VESA/16 512 520/700 Yes/Opt. Internal EPP 2/1 
Zenith Dala Systems 2-NoteFiex Seagate ST9655AG — VESA/«16 16 520/700 Yes/Opt. Removable EPP 2/2 
Internal 
Zeos international, Ltd. Mendian 800 Areal A340 IDE/15 32 350/350 Yes/None Internal EPP 2/1 
AT&T Global Globalyst 250 IBM DHAA-2540 IDE/1S 32 §20/810 Yes/Opt. Removable EPP 2n 
Information Solutions Intemal 
Dolch Computer Systems L-PAC 586 90 MHz? Conner CFA1080A PCI/12.5 256 1050/1050 No/Opt. Internal EPP 2/1 
Mitsuba Corp. NINJA-P90' IBM №540] PCI-IDE/12 N/A 520/810 No/Opt. Internal away 2/1 
2 Sceptre Technologies, Inc. Pentium Soundx' IBM DBOA-2540 IDE/12 256 540/720 No/Opt. Internal EPP 2/1 
Toshiba America T4900CT IBM DVAA-2810 VESA/15 512 772/172 No/None Internal EPP 1/1 
Information Systems 
$ = BYTE Best ' Not SL enhanced. ? Not flash ROM upqradable ! No VESA local bus video 


"P = parts, L = labor, C = shipping to vendor, А = retum shipment 
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BUILT-IN EXTERNAL SPEAKER — PASSWORDS EXPANSION CHASSIS/ WARRANTY 
BUILT-IN — MICROPHDNE/ PORT/SPEAKER POWER-0N/ NUMBER OF DOCKING STATION LENGTH TOLL-FREE 
16-BIT EXTERMAL VOLUME KEYBOARD/SETUP KEYS/KEY AND PRICES, (YRS) & PHONE PHONE INQUIRY 
SQUMD MICROPHONE PORT CONTROL UTILITY TRAVEL (MM) IF OPTIONAL COVERAGE’ NUMBER NUMBER NUMBER 
Yes Yes/Yes Yes/Yes Yes/No/No 81/5 No/No 5 PLR (800) 370-3322 (518) 272-0421 1346 


Yes Yes/Yes Yes/Yes Yes/No/Yes 85/4 No/Yes: $259 1 PLR (BOO) 752-1577 (512) 339-3500 1348 


No No/No No/Yes Yes/Yes/Yes 82/2 Yes: $329-$399/Yes: $699 ЗРЕСА (800) 345-1518 Call Local 1350 
Compaq Dealer 


No/No 


No Yes/Yes Yes/Yes Yes/No/Yes 86/INP No/Yes: $600 1 PL (800) 289-2385 (818) 810-0098 1354 


Yes/Yes Yes/Yes Yes/No/Yes 


Yes Yes/Yes Yes/Yes Yes/No/Yes 85/3 Yes: $109-$299/ 3 PLCR (800) 772-2227 (814) 766-1900 1356 
Yes: $399-$710 


Yes Yes/Yes Yes/Yes Yes/Yes/No 83/3 Yes: $199/Yes: $629 3 PL (800) 632-4636 (408) 433-1200 1358 


nai AIL 4977 | 
(408) 433-1200 


Yes No/Yes Yes/Yes Yes/Yes/No 84/3 Yes: NPA/Yes: $649 1 PLR (800) 742-8086 (201) 271-3182 1360 


Yes/No Yes/No/Yes o/No = P (80 »-7864 (201) 229-4000 


Yes Yes/Yes Yes/Yes Yes/No/No 84/3 No/Yes: $849 1 PLR (800) 848-3927 (817) 771-5856 1362 


Yes Yes/Yes Yes/Yes Yes/Yes/Yes 84/3 Yes: $199/Yes: $599 1 PLCR (800) 995-8946 (408) 945-0808 1364 


Yes/No/Yes . Yes: $190/Yes: $500 


` (800) 448-1424 


No Yes/No Yes/Yes Yes/Yes/Yes 82/3 No/Yes: $399 1 PLR (800) 468-2162 N/A 1366 


Pha 5 , ты. DX Ja. ase 
ү / c T3] N E l Ë дє T г V. I kK 2 I Ю/үе 5: | + 4! 9 


No No/No No/Yes Yes/Yes/No 84/3 No/No 1PL (800) 423-5891 (612) 362-1234 1368 


| 445-5000 SC 


Q H Y Š: à / (GS: à “= | M a Cz obz/ (513 
MN P VO Vu ی‎ 09. чу P dnd “ы = AS. v ازال‎ Eada Ë n í = 


Мо No/No No/No Yes/No/Yes 101/4 No/No 1 PL (800) 538-7506 (510) 661-2220 1370 


N/A = Not applicable INP - information not provided NPA = No price available 
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EVTEm 


| NETWORKING 


BYTE has compiled every major article written on network- 

ing from the January 1993 issue to the present on a 

multiple disk set. With easy-to-use search and 

retrieve capabilities, this fully indexed text data- | ON 

base allows you to access valuable technology NETWORKING 
and product information from networking prod- Ў Рене 


uct reviews, features, news analysis, and technical 
columns from the pages of BYTE. All articles are writ- 
ten by BYTE's staff, contributors, and 


AVAILABLE | | ойег ШШ арай. 


ON DISK: Mere are » just a j^ of 
the articles you'll find on disk: 


€ Network Connections ¢ Modems for High-Speed Ф Enterprise Computing 


; : Communications and ' 
% Fine-Tune LANtastic Portability € Report on Networking 


€ Linking LANs ¢ Digital Remote Access € LANs Make the Switch 


€ Printers Talk Back € Network Management % Wireless Mobile 
€ NetWare Goes Global Systems Communications 


PLUS MORE! 


| For telephone orders using a credit cord (MasterCard, VISA, or American Express) 


Complete order form and send to: BYTE on Networking, Attn. Circulation Dept., 
One Phoenix Mill Lane, Peterborough, NH 03458 


or fax to 603-924-2603 Name 
О Check Enclosed 
(Make checks payable to BYTE Magazine, US funds only) Address 
C) MasterCard 22 VISA C) AMEX 
Gity State 
Cad# — — — —  — — Бр. Date 
Country Zip 
Signature š DK4127 
Canadian and U.S. orders, pl dd $2.95 for shi d handling. m m m 
Outside ? North Apri eli $5.00 for air mail Pesca alse pay 6-8 weeks for delivery. Е ; | = O L | О ° 
Disk format 3 Ln inch. айыы available for Windows only. [7 А i | INFOBASE 


Because the Experts decide. 


The PowerPC 602 and 603e offer 
high performance while holding the 


line on power consumption and cost 
TOM THOMPSON 


and the International Solid-State Circuits Conference, 

IBM and Motorola announced first silicon for the 
two newest members of the PowerPC RISC processor 
line, the PowerPC 602 and the PowerPC 603e. Both 
processors trace their lineage to the PowerPC 603, which 
was specifically designed for low-cost and low-power 
applications (see "RISC Grows up," January 1994 BYTE). 
Because of this heritage, the PPC 602 and PPC 603e 
address the same market. However, the IBM and Motorola 
engineers at the Somerset design center in Austin, Texas, 
optimized the features of each processor to precisely tar- 
get specific applications within this market. 

The 602, for example, features a die only 50 mm? in 
size as compared to its sire, the 603, whose die measures 
85.1 mm2. Furthermore, the 602 sips 1.2 W at 66 MHz, 
while the 603 consumes 2.2 W at the same frequency. The 
engineers achieved this ability by slimming down the 
А capabilities of 
| — the 602's FPU, 
shrinking the 
size of its on- 
chip caches and 
` multiplexing the 

address and data 
signals on a single bus. These features make the 602 ideal 
for low-power, small form-factor systems such as high-per- 
formance consumer electronics and PDAs (personal dig- 
ital assistants). The 603e, on the other hand, has larger 
caches, improved memory management, and operates at 
100 MHz. Despite these high-performance features, the 
designers held the 603e's die size to 98 mm?, and it con- 
sumes only 3 W at 100 MHz. The 603 thus offers capa- 
bilities ideal for notebook computers where the emphasis 
is on long battery life while delivering the utmost in per- 
formance. Production of both processors is expected in 
the second half of 1995. 


a n February, at both the Portable by Design conference 


602: New Chip on the Block 

The 602 is 3.3-V part fabricated using a 0.5-micron 4- 
level-metal static CMOS technology. The die measures 
7.07 mm by 7.07 mm and contains 1 million transis- 
tors—making it smaller than the 603, which weighs in at 


ИЙ Core Technologies 


New PowerPUs for 
Notebooks and PDAs 


7.4 mm by 11.5 mm and has 1.6 million transistors. (See 
the table "The Low-Power PowerPC Family" on page 
212) Like the 603, the 602 implements a 32-bit version of 
the 64-bit PowerPC RISC architecture, where the pro- 
cessor supports 32-bit addresses and 64-bit data. However, 
where the 603 has separate data and address pins, the 
602 time-multiplexes the address and data signals on one 
set of bus pins. This enables the 602 to be housed in a 
144-pin plastic QFP (Quad Flat Package), while the 603 
uses a 240-pin ceramic QFP. Although this trade-off 
requires extra bus cycles for data accesses, IBM and 
Motorola expect the 602's bus to out perform any mem- 
ory subsystem using 70-nanosecond or slower RAM. 
That's because most of the 602's memory accesses are 
made as bursts, which require only that the data's starting 
address be set up on the first cycle. The 602's small die 
size and fewer signal lines make it attractive for low- 
cost applications, where design issues of price and logic- 
board real estate are paramount. 

Other steps were taken to trim logic from the 603 
design without compromising the 602's features and 
performance. The 602 uses a Harvard architecture, with 
two separate on-chip caches for instructions and data. 
These caches are 4 KB in size (as opposed to 8 KB per 
cache on the 603), and each is managed by a separate 
MMU (memory management unit). The smaller cache 
size is balanced by the performance of the cache's two- 
way set-associative organization. Like the 603, these 
caches support a three-state cache coherency protocol 
(modified, exclusive, and invalid) that's tailored for a 
single-processor system design. The 602 has four inde- 
pendent execution units (integer unit, branch process- 
ing unit, load/store unit, and floating-point unit). The 
602 lacks the system unit found in the 603, because most 
of its functions were integrated into the integer unit. 
Since the 602 is expected to operate in single-user 
environments, such as in PDAs or in embedded graphics- 
intensive tasks such as a set top box, the designers 
deemed this consolidation of logic necessary. 

Where it was possible and practical, the logic in the 
remaining execution units has been simplified. For 
example, the 602's FPU handles only single-precision 
(32-bit) IEEE-754 standard arithmetic, while the 603 
handles both single- and double-precision (64-bit) arith- 
metic. A logarithmic addition function was added to 
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support speech and 
handwriting recog- 
nition. The designers 
used a different type 
of counter to imple- | Nümberoftransistore | 
ment the FPU's mul- | Number of execution units 
tiplier array, which structions dispatched/cycle 
reduces its size. The | Cache size and type 
instruction decode | Powerdissipation (typical) 
logic was simplified | Performance (integer) 

so that it fetches and | ЁЁНОЙйпайсе 
dispatches only one 
instruction per cycle, 
versus two instructions per cycle on the 603. While this sim- 
plification exacts a performance hit, it trimmed the size of the 
instruction decode and branch prediction logic. Eliminating the 
sophisticated graphics and string move operations reduced the 
load/store unit's complexity. However, the remaining move 
operations were optimized so that they complete within a single 
cycle. Also, the load/store logic is smarter about accessing data 
that lies within a double word boundary yet straddles a word 
boundary: It accesses the cache only once, for a performance 
boost. Despite these reductions, the 602's MMU offers a fast 
"protection-only mode" memory-protection mechanism. It uses 
special bits in the MMU's TLB (Translation Lookaside Buffer) 
to provide memory-protection functions without the overhead 
of an address translation. This is ideal for embedded operating 
systems in which multiple tasks must run in their own memory 
spaces. 

The 602 uses static logic, which preserves the internal state of 
the caches and execution units when the clock signals to these 
devices are disabled. The 602 uses the same power-saving modes 
as those found in the 603: doze, nap, and sleep. The doze mode 
switches off most of the processor except for the bus snooping 
logic, which maintains the coherency of the internal caches. The 
nap mode disables the bus snooping for further power savings. 
The sleep mode disables the clock to all internal units for max- 
imum power conservation. Even operating at full power, the 
602 uses the same DPM (dynamic power management) tech- 
niques found in the 603. This is where, depending on processor 
activity, the DPM logic switches off the clock to idle processor 
subsystems. For example, if the branch unit has no pending 
instructions, the DPM logic disables the clock to the branch 
unit. If a branch instruction is detected in the instruction stream, 
the DPM reactivates the branch unit. When a tag miss occurs on 
a cache, the DPM suspends the cache until the bus logic fetches 
the first beat of data. Finally, the 602 has a PLL (phase-locked 
loop) logic so that it can be clocked two times or three times 
the external bus clock rate. This enables the 602 to operate at, say, 
66 MHz, while the system runs at 33 MHz, thus reducing overall 
system power consumption. The 602 is estimated to dissipate 1.2 
W during typical 66 MHz operation and 1.4 W maximum. lt 
consumes under 2 mW in sleep mode. 

Simulations show that the 602 should perform at about 40 
SPECint92 at 66 MHz, compared to 52 SPECint92 for the 603 
at the same clock speed. However, the 602 consumes nearly 
half the power and uses much less board real estate in terms of 
die size and number of signal lines. Furthermore, most PDA 
processors don't support floating-point computations, while the 
602 offers single-precision arithmetic. This makes it valuable for 
graphics-intensive applications and for speech and voice-recog- 
nition tasks. 


THE LOW-POWER POWERPC FAMILY 
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603e: Faster and Better 

The 603e is, simply put, an enhanced version of the 603. It's a 3.3- 
V part and uses a 0.5-micron 4-level-metal static CMOS tech- 
nology. It packs 2.6 million transistors on a die that measures 
8.4 mm by 11.67 mm. The processor is available both as a 240- 
pin ceramic QFP or a 16-by-16 BGA (Ball Grid Array). The first 
and foremost enhancement is that the 603e supports a faster 
clock: lt can operate at 100 MHz, while the 603 tops out at 80 
MHz. The processor also supports a wider range of clock multi- 
pliers (1x, 1.5х, 2x, 2.5x, 3x, 3.5х, and 4x), which allows systems 
designers to hold down power system consumption by using 
slower clock rates in the system. For example, a system can be 
clocked at 66 MHz while the 603e using the 1.5 multiplier runs 
at 100 MHz. Like its predecessor, the 603e has DPM logic that 
manages the activity of the various subsystems. At 100 MHz, 
the 603e should typically dissipate 3 W (3.5 W maximum). 

The most prominent change to the overall processor design is 
the large on-chip caches’ size: It has two separate 16-KB four-way 
set associative caches, while the vanilla 603 has two 8-KB two- 
way set associative caches. The larger caches are possibly in 
response to Apple's reported difficulties in getting its 680x0 
emulator to function on the 603. This emulator uses the 680x0 
opcode as an index into a large lookup table that points to the cor- 
responding PowerPC instructions. It was this large table that 
flooded the 603's caches. 

Finally, small improvements were added to the processor 
design. A key bit was added to a system register that flags a 
memory protection violation; the 603 software had to examine a 
combination of bits to determine if such a violation had occurred. 
This should improve an operating system's response time to a 
memory fault. Like the 602, most load/store operations now take 
fewer cycles to execute. 

In simulations, the 603e performs 120 SPECint92 and 105 
SPECfp92 at 100 MHz. If the shipping part matches these fig- 
ures, then the 603e easily outguns a Pentium (112 SPECint92 
and 82 SPECfp92) running at the same clock speed, all while 
operating at power levels that make it ideal for notebook com- 
puters. 

It is interesting that both IBM and Motorola view the low- 
power market as splitting into two segments: low-cost, single-user 
PDA or embedded applications, and long-battery-life, high-per- 
formance applications. With the 602, 603, and 603e, they have the 
processors to invade each of those segments. Ш 


Tom Thompson is a BYTE senior technical editor at large with a 
B.S.E.E. degree from Memphis State University. He is an Associate 
Apple Developer and author of Power Macintosh Programming 
Starter Kit (Hayden Books, 1994). Contact him on AppleLink as 
T. THOMPSON or on BIX or the Internet at tom_thompson@ bix.com. 


How HP improved the performance, 
reliability, and ease of use of its 


flagship PA-RISC operating system 


JOHN SONTAG 


P-UX 10.0, the latest operating-system release for 
Hewlett-Packard’s PA-RISC family of servers and 
workstations, should have just shipped by the time you 
read this. HP designed it to perform better on SMP (sym- 
metric multiprocessing) systems and under heavy loads. 
To increase reliability, the new HP-UX has a journaled 
file system and the ability to replicate services. It is also eas- 
ier to install, update, and manage thanks to a new software 
distribution utility, better system administration tools, and 
a simpler bundling scheme that rolls features formerly 
available only on workstations or servers or as add-ons 
into a single standard package. Finally, it’s more standard. 
Version 10.0 complies with most of the COSE SPEC 1170, 
the Unix System V release 4.0 file system layout, NFS 4.2 
with diskless support, and the Posix real-time interfaces. 


Making It Faster 

Processors keep getting faster, but overall system perfor- 
mance can't scale accordingly unless I/O throughput does 
too. Version 10.0 attacks the I/O bottleneck in several 
ways. It coalesces I/O requests that access sequential areas 
of a disk into a single I/O operation, which can improve 
disk throughput by „> to 30 percent. Its read-ahead routines 


High Availability vith MC/ServiceGuard = 


Node 1 


(A) Administrators define packages of resources that 
applications need to run, and they assign packages to servers. 
(B) When a server fails, MC/ServiceGuard migrates packages to 
backup servers in the cluster. 


P-UX 10.0 


are tuned to predict file access behavior more accurately 
and exploit 1/O coalescence. On SMP systems, disk 
throughput on a 12-CPU system was improved sixfold 
by more intelligent management of VO initiations and in- 
terrupts across the set of processors. 

Traditionally in Unix, a high-priority process in need of 
more physical memory can force a lower-priority process 
to swap to disk. In the case of a large application, the 
swap can involve hundreds of megabytes, and even with 
a fast wide SCSI device, the high-priority process might 
have to wait 5 or 6 seconds for the swap to complete. 

In version 10.0, the virtual memory manager achieves 
much smoother operation under high load by replacing 
process swap with process deactivation. When physical 
memory runs low or processes begin to thrash memory, 
low-priority processes can be deactivated—that is, taken 
off the run queue. The system then need only displace 
small clusters of pages when a high-priority process re- 
quests memory. Instead of waiting 5 seconds or more, 
the process waits only about 20 milliseconds—a major 
improvement in response time. 

Tospeed up systems with a large memory load, version 10.0 
adds the serialize command (and system call). Consider 
two concurrent instances of a simulation program, each of 
which randomly touches a large data array. In earlier ver- 
sions of HP-UX, these two instances would thrash physical 
memory because the least recently used and priority page 
replacement algorithms would not be able to predict which 
pages to keep in memory for best throughput. The serial - 
ize command tells the virtual memory system to make a 
process eligible to be serialized behind other processes. It's 
analogous to the Unix ni ce command. When there is plenty 
of memory, serialize has 
no effect. But when memory 
runs low, the system runs 
serialized processes one at a 
time. Once the highest-pri- 
ority serialized processes run 
to completion, the lower-pri- 
ority processes can complete. 
In some test cases where 

two instances touch large 
arrays of data randomly, 
this technique cuts clock 
time by a factorof eight. 
As withthenice com- 
E mand, you can return a 
` serialized process to 
normal priority. 

With Process Resource 
Manager, an alternate pro- 
cess scheduler, the system 
administrator can create 
groups of users and guaran- 
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tee each group a minimum share of the total CPU time. Mission- 
critical applications must respond to users in a hurry. This technique 
ensures that background activities don't get in the way, even if 
they run at a higher priority than the mission-critical software. 


Making It More Reliable 

LVM (Logical Volume Manager), which came from OSF/ 1, man- 
ages collections of disk drives. It partitions drives, mirrors data 
for redundancy, and stripes data across multiple disks for higher per- 
formance. HP-UX 10.0 upgrades these features to improve the re- 
siliency of mass-storage subsystems. When you're running a 24x7 
(24 hours a day, 7 days a week) operation, there's never a conve- 
nient time to do a backup. Now you can remove a drive from a mir- 
rored pair to enable off-line backup from any node with no inter- 
ruption of service. LVM also lets you take one copy of a data set 
spread across many disks off-line and back it up. The backup 
utility can access a frozen set of data and operate at high speed. 
When backup is complete, the disks are brought back on-line and 
synchronized with the live system data. LVM exploits RAID disks 
with multiple controllers, offering an automatic fail-over capability. 

Version 10.0 further protects data integrity with a journaled file 
system, VxFS (the Veritas file system) (see "The Great Little 
File System," February BYTE). Compared to the BSD 4.2 HFS 
and NFS, VxFS has superior data integrity, recovery, and per- 
formance. It maintains an intent log of uncommitted meta-data 
transactions. If the system crashes, recovery is a simple process 
of reading the intent log and applying or backing out changes. 
With add-on products, it is possible to resize and reorganize file 
systems on-line, control caching options, and use the intent log for 
fast, synchronous writes. All these features add up to a file system 
that is much more resilient across system failures and, poten- 
tially, much faster. 

Resilience to memory faults becomes increasingly important 
as system memories grow larger and denser. In version 10.0, the 
diagnostic system and the operating system can mark bad pages 
and then avoid using them, thereby preventing system panics. If 
a page shows two occurrences of recoverable errors at the same 
address or one unrecoverable error, it's removed from service. In- 
formation about bad pages resides in a nonvolatile RAM, where 
it survives across system boots. 

Ultimately, of course, reliability means keeping applications up 
and running no matter what. To that end, version 10.0 offers 
MC/ServiceGuard, a facility for mutual backup of services across 
clusters of up to four servers. When a protected service (or the sys- 
tem supporting it) fails, MC/ServiceGuard resurrects it on an- 
other system in the cluster. Applications are made highly avail- 
able, without having to be rewritten, by means of packaging. 

A package defines the set of resources an application needs to 
run, including disks and network resources. When a system, net- 
work connection, or application fails, a clusterwide monitor 
notices the service interruption and launches a package on a 
backup system. Using multiple disk connections, the backup sys- 
tem can commandeer the failed system's disk drives, and its net- 
working interfaces can adopt the failed system's IP address. 

When a mirrored disk or a redundant network interface fails, 
repair can occur in under 10 seconds. If an entire system fails, 
users will be able to continue in | to 2 minutes, once application 
recovery is complete. Depending on the application, you might 
lose some data entry, or you might even have to reenter the ap- 
plication—this isn't nonstop computing. But it's an extremely 
cost-effective way to have servers back up each other. It offers 
peak performance when all is well. When a failure occurs, service 
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remains available with some degradation of performance be- 
cause one system now must do the work of two. 


Making It Easier to Use 
HP-UX's system management tools share a common interface 
thanks to the OBAM (Object-Action Manager), which encapsu- 
lates diverse disciplines, including X Window System, Motif, 
international and CDE (Common Desktop Environment) sup- 
port, on-line help, regression testing, and character-based termi- 
nal support. Using the GUI-based SAM (System Administration 
Manager), an HP-UX administrator configures and manages au- 
diting and security, backup and recovery, disks and file systems, 
diskless cluster configuration, the kernel and devices, networks, 
peripherals, printers, processes, and user and group accounts. 
New with version 10.0 is a major reorganization of SAM, with 
emphasis on typical administrative tasks. The administrator also 
delegates such tasks to other users—with appropriate security 
restrictions—and adds user-defined utilities to the SAM menus. 
Version 10.0's Software Distributor, or SD-UX, includes tools 
that package, distribute, and manage applications and operating- 
system software, as well as data. With SD-UX, users can pull 
software off the network and install it locally. Using an add-on 
product, administrators’ networks will be able to push software 
to any of the nodes in the system. SD-UX runs on top of a DCE 
(Distributed Computing Environment) RPC (remote procedure 
call) and will exploit a secure RPC, as well as DCE authorization, 
authentication, and directory services where available. SD-UX 
also lets customers define bundles made of products and partial 
products, install them on their systems, interrogate systems to 
determine what is installed, and remove software from systems. 


Making It More Standard 

HP-UX 10.0 adds support for many industry standards. It complies 
with most of the COSE SPEC 1170 and lacks only System V 
signals and internationalized curses, both of which are due later 
this year. The HP-UX real-time scheduler, available since 1986, 
complies with Posix 1003.1B, which defines interfaces to a real- 
time scheduler and a set of high-resolution timers. 

HP-UX 10.0 also converts to the standard Unix SVR4 file sys- 
tem layout, so SVR4-oriented users can find files in the directories 
where they're traditionally kept. (Links to the HP-UX 9.0-style 
directories ensure compatibility with the prior HP-UX tradition.) 

HP-UX 10.0 bundles the DCE client. The base technology, 
from OSF 1.0.3, has been upgraded to include the security and 
RPC features of OSF 1.1. The disk footprint for the DCE client 
shrinks by 75 percent, and the RPC code has been tuned for 
about a 30 percent performance boost. Version 10.0 also bun- 
dles the Streams architecture with the base HP-UX product. 

With NFS 4.2 support, version 10.0 enables diskless systems to 
be served using the NFS diskless protocol. Initially for HP systems 
only, this capability will later extend to other vendors' systems, too. 
Version 10.0 also offers full support for the 4-byte EUC (Ex- 
tended Unix Code) code sets, so programmers can international- 
ize their applications. 

HP considers HP-UX a unified product—one that is equally at 
home on a small uniprocessor desktop machine or a 12-way SMP 
superserver in the data center. B 


John Sontag is the chief architect for HP-UX at Hewlett-Packard and 
has been working with HP-UX on PA-RISC systems since 1983. You 
can reach him on the Internet at sontag  cup.hp.com or on BIX c/o 
"editors. " 


The Software Stopwateh 


it doesn't take special hardware 
to achieve timing resolution 

in the microseconds on the PC 

or the Mac. You just have to know 


where to look. 


RICK GREHAN 


ptimization is often the name of the programming 

game. But before you can optimize, you have to 
find that which is not optimal. Bill Atkinson, a member of 
the original Mac design team once said: “Optimization 
without measuring is wasted time. Find out where the ap- 
plication’s really spending time and go whump on that 
code” (February 1984 BYTE, page 76). 

So, to optimize, you must whump, and before you 
whump, you must measure. But measurement may not 
be an easy task with today’s processors running 200 MHz 
and higher. A person with a Rolodex won’t even 
begin to cut it. Some type of hardware/software as- 
sistance would be nice, but how do you safely get at 
all those timers and hardware things that the oper- 
ating system works so hard to insulate you from? 


Programming core Technologies 


DOS C compilers will appear to 
return results with resolutions to 
the hundredths or thousandths of a sec- 
ond. The warning: This is only partly true. The true part is 
that the number returned by clock() has the proper di- 
mension. The not-so-true part is the fact that the clock() 
routine doesn't advance one unit per tick. It lurches for- 
ward in time, skipping multiple milliseconds at a tick. 

For example, you can write a short C program that re- 
peatedly calls the clock( ) routine, displaying a value only 
when there's a change. (Try this with your favorite DOS 
compiler.) We tried this with one DOS compiler and the val- 
ue of clock() advanced by 5 or 6 ticks. That compiler's 
time.h header file told us that the clock() function pre- 
sumes 100 ticks per second. Sure enough, 55 ms works 
out to between five- and six-hundredths of a second, given 
that clock() will exhibit a 5-ms “Jitter.” 


Higher Resolution 

There is a route to higher resolution on a PC running 
DOS. It appeared in the January 1987 BYTE in Byron 
Sheppard's article “High-Performance Software Analysis 
on the IBM PC.” The article included the source code 


A short assembly language routine to fetch the entry point 
of the VTD. It returns the address in DX:AX. 


getapi_ 
Time on the PC oe чаг | 
2 reee of tied HM eden beeen | ш Regen” Sena: ee 
PC clones today—is a hardware timer that issues xor di x1 sClear ESDI 
an interrupt about once every 55 milliseconds. This ey Ый! | I 
works out to about 18.21 clock ticks per second and ur A К, "m Ш hs 
is the basis for the time-of-day clock on most PCs. mov ax,di 


It’s also the reason “generic” time functions on a 
PC may be inadequate for high-accuracy timing. 
Suppose you've written a program whose perfor- 
mance is highly dependent on a sorting routine. You 
have one of two choices as to what sort algorithm to 
put at the core of that routine. In your tests, the first 
sort algorithm takes a twentieth of a second; the sec- 
ond takes only a fortieth of a second (not unheard of 
in these days of 90- and 100-MHz Pentiums). 

If you simply test the candidate algorithms by 
running an iteration of each and timing the dura- 
tion, a DOS clock-based timer will report that they 
both take the same amount of time. The problem is 
one of resolution; a clock that ticks only 18 times a 
second can't "see" any events shorter than that. 


Brief Tangent 
Before we discuss fixing this problem, stop for a mo- 


ment for a warning. The clock() function in many wn ج‎ 


ret 
getapi_ endp 


Call the VTD. The entry point is passed to the routine in 
the DX:AX register pair. Note that the routine fakes a 
CALL using a far return. Also, this routine presumes 
tarray is a two-element array of double words. 


gettick_ 
proc near 
push cs 
mov bx,offset retspot 
push bx 
push dx ;Push VTD segment 
push ax :Push VTD offset 
mov ax,l00h ;Function code 


retf 
retspot: 
mov dword ptr _tarray,eax 
nd dword ptr _tarrayt+4,edx 
re 
gettick елар 


:Make the far call 
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listing for assembly language routines that could easily be mod- 
ified for calling from high-level language programs. 

Sheppard's approach involved reprogramming the PC's timer 
0, which turns out to be the timer that generates the 55-ms clock 
ticks. It also turns out that timer 0 is really ticking away with 
840-nanosecond pulses; the BIOS programs it to count 65,536 
pulses before generating the interrupt. In a nutshell, Sheppard's 
routine reads the count in the timer, which—with some math— 
you can use to determine the number of 840-ns ticks since the last 
timer interrupt. This gives you better-than-microsecond accuracy. 
If you want to check out Sheppard's listing, you can dig up your 
back issues of BYTE or download the file JAN87 . ARC from the 
listings/frombyte87 area on BIX. 


Virtual Timers 

Unfortunately, using a hardware timer isn't always an available op- 
tion. Within operating systems (e.g., Windows, which virtualizes 
hardware), directly accessing hardware can yield bizarre results. 
We tried Sheppard's high-resolution timer code from within a 
Windows program: Sometimes it worked, and sometimes it didn't. 

Fortunately, Windows has a kind of back door into a timer 
that is as good as Sheppard's. Specifically, Window's VTD (vir- 
tual timer device) provides access to a timer with a resolution 
of—guess what—840 ns. You can get to it using two assembly 
language routines lashed to your main code. 

One routine calls INT 2Fh, which is a kind of clearinghouse in- 
terrupt that returns the API entry point for all the device drivers 
Windows knows of. You just plug a virtual device ID into the BX 
register (the ID of the VTD is 05) and call the interrupt; ES:DI re- 
turns holding the entry-point address in segment:offset form (or 
all zeros if the VxD has no entry point). 

The other routine actually calls the VTD. Plug a 100h in the AX 
register (this is the function code) and then call the entry point that 
the first routine returned. The VTD will return the number of 
840-ns ticks because Windows was started in EDX:EAX. The list- 
ing on page 215 shows both routines. 


Time on the Mac 

Suppose you're a Mac developer, and you want to do some high- 
resolution timing. There are no hardware timers to reprogram 
here. You first might try to use the timer global variable residing 
at 016Ah (referred to as LMGet Ticks in the standard header files 
for the Mac). This location is updated 60 times a second and 
holds the number of ticks since the Mac was started. It is at least 
better than the DOS clock. 

But the revised time manager— provided with the Mac OS 
6.0.3 and higher—can provide timing with accuracy to 20 mi- 
croseconds. (The Mac OS 7.0 has the extended time manager, 
which does everything the revised time manager can and more.) 

The time manager's real job is to schedule tasks to run at pre- 
determined future times. This lets you set up tasks that run at 
regular intervals, an important feature for multimedia and real-time 
activities that need routines run at precise intervals. 

What we want, however, is the ability to measure durations of 
time. With the above description of the time manager, it seems that 
the logical approach to this is to create a routine that wakes up 
every millisecond or so and updates a global variable; sort of a 
high-resolution form of LMGetTicks. 

But Apple has built into the time manager a way to measure 
without submitting a task for the manager to run. Sounds weird, 
but it's true. The time manager keeps a list of all the tasks sched- 
uled to run on a queue, a linked list of data structures. Each queue 
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member contains a pointer to the task that you want awakened in 
the future, as well as the delay (i.e., how far into the future the man- 
ager must go before waking up the task). You can specify the 
delay in milliseconds (for a long delay and not much accuracy) or 
microseconds (for the reverse). The time manager knows whether 
you want milliseconds or microseconds by examining the sign of 
the delay field: A negative value indicates microseconds, and 
positive indicates milliseconds. You put an item onto the queue us- 
ing the InsTime routine (after building the appropriate data struc- 
ture, of course) and "arm" it with a call to PrimeTime. This latter 
function is the one that tells the time manager when to run the task. 
You remove an item from the queue with a call to RnvTime. 

If you place an item on the queue that has a NIL value in the 
task pointer field, the time manager never starts the task (which 
makes sense, because you've basically told the time manager 
that there is no task to start). But if you issue a PrimeTime call on 
such a queue element, the time manager keeps track of how much 
time is left were the hypothetical task started (it places this duration 
in a field of the queue element called tmCount). You then call 
RmvTime and examine tmCount to determine the time left, from 
which you can compute the time that has elapsed since the call to 
PrimeTime. The rest is obvious: Bracket the code you want to 
time between a call to PrimeTime and RmvTime, and you have a 
software stopwatch (see the listing below). 


Watch the Watch 
Getting at high-resolution timers doesn't have to be a program- 
ming nightmare. Of course, you've got to do some exploring. 
We had to dig through Inside Macintosh and various Microsoft de- 
veloper CDs—not a carefree jaunt. But it paid off. Now we've got 
stopwatches accurate into the microseconds. 

Whump away. Ш 


Rick Grehan is the technical director of the BYTE Lab. He has a 
B.S. in physics and applied mathematics and an M.S. in mathemat- 
ics/computer science. He can be reached on the Internet or BIX at 
rick—g @ bix.com. 
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stopwatch. This code can time events up to 10 minutes. 
Note the calculation of ohead ,which factors out the 
overhead of the time manager routine calls. 


Struct TMTask myTMT; 
long delay, ohead, rslt; 


| /* Clear TMTask struct */ 
memset((void *)&myTMT,0,sizeof(TMTask); 
delay-100*1000*1000;  /* 10 minute delay */ 


/* Put task on queue */ 
InsTime( (QEl emPtr)&myTMT); | 


/* Calculate overhead */ 

b mu t ETIN LII] GEN GS 
RnvTime((QElemPtr)&myTMT); 
ohead-delay-myTMTask.tmCount; 


/* Time something */ 
InsTime( (QEl emPtr)&myTMT): 
PrimeTime((QElemPtr)&myTMT, delay): 
..insert stuff to be timed here... 
RmvTime(CQElemPtr)&myTMT); 


/* rs]t has duration in microsecs */ 
rs]t2-delay-*myTMT,tmCount-ohead; 
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Create More IP Addresses 


Tho transition to a new IP address 


format doesn't have to be painful 


TIM WINSTON 


he explosive growth in demand for IP addresses 

i has led to the development of a new IP address 

format called IPng (IP next generation). 

Eventually, all internetworking equipment will run the 

new format because of its expanded addressing capabili- 

ty and also because of other new features incorporated 
into IPng that simplify packet routing and handling. 

The challenge for a corporate network manager is how 
and when to make the transition from their current IP (IP 
version 4) network to one based on IPng. Fortunately, 
there are several ways to make the migration. 

Companies have the option of upgrading routers to 
start, or they can mix IP host and router upgrades. All 
the while, they have to maintain compatibility with 
existing IP internetworks that may have different migra- 
tion strategies. 


Why Change? 

TCP/IP's growth has prompted the need for a new version 
of IP addressing. The Internet, the largest IP internet- 
Work, is comprised of over 40,000 networks. This number 
has been doubling about every 12 months. 

The most apparent threat is depletion of the 2” available 
IP 4 addresses that represent over 4 billion nodes. Al- 
though it seems like that's enough addresses to go around, 
there's a potential shortage because of the way addresses 
are assigned. 

IP addresses are allocated in chunks per network, not by 
the individual device. The minimum allocation is 256 ad- 
dresses. Yet, a network backbone may use only two of 
these (one for a router and one for a host computer). This 


IPng Handles Mixed Addressing 
= 
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IP 4/IP 6 router IP 4 router 


I IP 4 header IP 4 header 
Data Data 


hierarchical assignment is necessary for routing, but it 
reduces the practical number of available addresses. 

A more pressing problem is that routers, especially 
those on the Internet, are rapidly being overwhelmed. 
Backbone routers on the Internet must effectively keep 
a table of every network address. A router must use this 
table to look up the destination address of each packet it 
receives before it can forward the packet. Before it re- 
ceives the next packet, the router must complete the entire 
process (address lookup and forwarding). 

While new protocols for sharing route information and 
new hardware are in continual development, the growth of 
internetworks may outpace such developments. Thus, the 
potential shortage of IP addresses and the burden on 
routers require that a new version of IP be deployed with- 
in three to seven years. 

The IETF (Internet Engineering Task Force) and the 
Internet community began looking at proposals for the 
IPng in early 1992. As the debate progressed, proposals 
merged and evolved until the IPng area directors made a 
recommendation in September 1994. The result is that 
IPng (technically, IP version 6) has several key features 
that distinguish it from IP 4: 


* [P 6 offers greatly expanded routing and addressing ca- 
pabilities. IP 6 addresses are 128 bits, compared to 32- 
bit IP 4 addresses. While this obviously provides astro- 
nomically more addresses, it mainly supports more levels 
of addressing hierarchy to simplify routing. 

* [P 6 has simpler packet headers. IP 4 headers include op- 
tions that are not necessary for routing, but routers must 
process them. IP 6 has a fixed-size header containing only 
information needed to route the packet. Options that only 
the final recipient needs are put in subheaders and don't 
have to be processed for the router to send the packet to the 
appropriate output port. 

e [P 6 lets you label packets for special handling, such as 
"real-time" service. 


IP 6 header 
IP 4 header 
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IP 4/IP 6 router 


IP 4 header 


\ Data 


The flexibility designed into IPng ensures compatibility even when there's a mix of current and new IP addressing formats. Here are just two examples of 


the types of mixed environments that can be supported. 
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Other protocols, most notably OSI (Open Systems Intercon- 
nection), have solved some of these problems that face TCP/IP. But 
none had an adequate transition plan. For example, an OSI router 
can't support a computer running only TCP/IP. Before the transi- 
tion to an OSI network is complete, all devices must be upgraded. 

The IETF avoided this problem by ensuring a smooth transition 
from IP 4 to IP 6. The IETF's primary goal for its transition plan, 
called SIT (Simple Internet Transition), is that it be easy. If it is 
difficult, people won't do it, and IP 6 will fail. 

One key element in meeting this goal is that incremental de- 
ployment is possible in a transition to IP 6 networks. Any router, 
computer, or other device can be upgraded without requiring 
anything else to be upgraded simultaneously (see the figure "IPng 
Handles Mixed Addressing" on page 217). This means that IP 6 
support can be added in the regular maintenance cycle of each 
device. 

Furthermore, devices do not need to be upgraded in any specific 
order. Routers can be upgraded at any time, regardless of the 
state of other routers or hosts (computers and other end nodes). The 
exception is that hosts need an upgraded DNS (Domain Name Sys- 
tem) to resolve names for IP 6 devices. Existing IP addresses 
that are compatible with the new addressing structure also make 
the transition easier. IP 4 addresses map to IP 6 addresses. 

If you' ve been allocated IP addresses, you can use them ac- 
cording to your plans while upgrading your routers and hosts to IP 
6 software. By the time you run out of your allocation and can't get 
another IP 4 allocation, the software transition should be com- 
plete. Until then, you won't need an address deployment plan. 

While IP 6 supports IP 4, it does not extend it. As IP 4 deple- 
tion nears, hosts will begin using addresses outside of the IP 4 
"network." Any device that does not have its software upgraded 
(e.g., a device that is IP 4 only) will not be able to interoperate with 
these "IP 6-only" devices. 

When devices are upgraded, the IP 4 “network” is divided 
into two parts, IP 4—only (all TCP/IP hosts), and IP 6/IP 4 (hosts 
that do both). The IP 4—only addresses are represented by their 32- 
bit address padded out to 128 bits with zeros. For example, 
0:0:0:0:0:0:192.128.3.24 (numbers followed by colons represent 
16 bits, 8 bits if followed by periods. And IP 6 addresses are 
represented by eight 16-bit numbers separated by colons). When 
an IP 6/IP 4 node sees this type of address, it knows it must use 
IP 4 to communicate. 

Addresses for nodes that handle both IP versions look the 
same with one exception—the 16 bits preceding the IP 4 ad- 
dress. For example, the address would look something like 
0:0:0:0:0:FFFF:192.128.3.24. This identifies the node to other 
IP 6 devices as an IP 6—capable node, but it also has a unique IP 
4 address to interoperate with IP 4—only devices. 

As the transition progresses, enough devices will be upgraded 
to IP 6 that it will become practical to assign addresses outside of 
the IP 4 "network." The addresses that use the higher order bits 
will not be inherently interoperable with IP 4-only nodes. How- 
ever, any IP 6/IP 4 node will interoperate, even if it is assigned an 
IP 4—compatible address. 

There has been discussion of a mechanism to map IP 6 ad- 
dresses onto the IP 4 network. This would let a local network 
stay IP 4 only, yet interoperate with remote IP 6-only devices. 


Implementation Strategies 

Taking this level of compatibility designed into IP 6 and applying 
it to internetworking equipment is straightforward. For most com- 
panies, routers will almost certainly be the first devices to gain IP 
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6 capability. Routers use addresses, not names, so they are not de- 
pendent on any other IP 6 support. All existing router protocols 
work with IP 6, so common router-to-router links will probably be 
the first IP 6 networks (tunneling IP 4 across IP 6 networks). 

Because computers and other end nodes need to resolve the 
mapping of names to IP 6 addresses to establish an IP 6 connec- 
tion, DNSes need to be upgraded to support an additional record 
type. Thus, new records need to be added for each device as it be- 
comes IP 6—capable. 

One of the new features of IP 6 is support for auto-configura- 
tion (plug and play) and mobile devices. This will necessitate 
changes to make DNS dynamic so that roaming devices can up- 
date their location on the network based on their name. Authen- 
tication is a key part of mobile support. It allows a specific device 
to be positively identified before updating its network location. 

Network management software will also need to support the 
(as-yet-undefined) MIB (Management Information Base) for IP 
6. Support for monitoring authentication, auto-configured de- 
vices, and mobile devices will also have to be added. 

Servers should have simultaneous support for IP 6 and IP 4. 
They will be used by devices with different transition schedules 
and priorities. Thus, they should be as accessible as possible, 
both locally and remotely (remember, a remote device may not be 
upgraded on the same schedule). Upgrading servers also can 
move heavy server-to-server traffic to IP 6, helping the routers and 
improving performance. 

Desktops and other end nodes vary greatly in their use and 
priority of upgrade (and the availability of upgrades). General-pur- 
pose computers, such as PCs and workstations, will probably 
have dual-protocol support available about the same time as 
servers. IP 6/IP 4 capability is important to give them access to re- 
mote hosts and stay independent of each host's upgrade schedule. 

As printers and terminals wear out, their replacements will 
probably support IP 6, but as long as the computers that use them 
are dual protocol, these devices may never have to be upgraded. 


Rules to Live By 

When faced with a transition from IP 4 to IP 6, the main thing to 
remember is don't panic. IP 4 will exist for a long time. The 
move to IP 6 will prolong the viability of IP 4 networks by free- 
ing up addresses and increasing the efficiency of routers. 

For the most part, network software upgrades will “automati- 
cally" add IP 6 capability as vendors add IP 6 support to their 
products to stay competitive. This will be part of the normal up- 
grade and maintenance procedures. And existing address as- 
signments will work automatically. 

Upgrades should be available before IP 4 addresses are de- 
pleted. By the time you need to deploy new addresses, auto-con- 
figuration, which is planned as part of IP 6, should be defined and 
available. Auto-configuration assigns addresses to devices as 
needed. It should also permit centralized address management. 

As devices are upgraded to IP 6, simply add a new record to the 
DNS so that other upgraded devices will be able to use an IP 6 
connection to reach them. Taking these steps and the backward 
compatibility of IP 6 into account, should allow a smooth tran- 
sition from IP 4 to IP 6. 8i 


Tim Winston has worked extensively in the design of large corporate 
networks. He is a development group manager at WRQ, a PC 
connectivity company with headquarters in Seattle, Washington. He 
can be reached on the Internet at timw@wrq.com or on BIX c/o 
“editors.” 


fax with data 
opens up à 
whole new world 1n 


communications software. 


PROCOMM PLUS for Windows 2.1 is here with 
new features which are above and beyond all 
=~ other communications software programs. 

First up, you have access to complete fax capabilities includ- 
ing a fax viewer, scheduling, broadcast send, and the ability 
to receive faxes in the background; all from right within 
PROCOMM PLUS for Windows. 


Plus, you can access your local area net or the vast global 
village via the Internet with our TCP/IP support for Telnet 
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connections and an easy-to-use FTP file transfer and file 
management utility. With the fully-customizable Action Bar, 
Ш you can easily activate frequently used features with 
immediately understandable icons. You'll find our 
new Dialing Directory smart enough to serve as a 
single phone source to organize voice, fax and data 


calls. Enhanced ASPECT | PRO ( T "m 


scripts automate on-line sessions 
PLUS for Windows” 


with services like CompuServe and 
MCI Mail. Our GIF viewer displays 
graphics as you download them. 
And in the intuitive PROCOMM 
PLUS tradition, everything is 
extremely powerful and easy to use. 
Call us at 1.800.315.3282 
to upgrade for just $69. 
To start fresh, visit your computer 
retailer. PROCOMM PLUS for 
Windows 2.1...a whole world 

is waiting. 
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Sponsor The Computer Bowl, April 20. Broadcast on “Computer Chronicles” Check 
your local PBS listings for day and time. Ten industry leaders in a contest of computing and 


trivia knowledge to benefit The Computer Museum, Boston. 
z 


Call 415-323-1909, or e-mail welsh@tcm.org. Presented by Apple Computer. € 


ASSOCIATION FOR COMPUTING MACHINERY. CIRRUS LOGIC. 
ELECTRONIC CAFE INTL.. INTEL CORP. KLEINER 
;, PROGRESS SOFTWARE. SILICON VALLEY BANK. 


SPONSORS INCLUDE: AMERICAN AIRLINES, AMERICA ONLINE. 
CKS PARTNERS, COMPUTERW ORLD. CUNNINGHAM COMMUNICATION, 


PERKINS CAULFIELD & BYERS. POWERSOFT CORP.. PRICE WATERHOUSE. 
STRATUS COMPUTER. LB NETWORKS, AND VISIX SOFTWARE. 


Film output and production: Wace USA/Walker Graphics. 


Pournelle 


JERRY POURNELLE 


BYTE editors, but I decide. A User’ s Choice Award means: 
I've done enough with the product to become familiar with it. 
I’ve probably used the product. I certainly like it, and I rec- 


ommend it as good enough. Nowadays, I seldom pretend to 
know what is the "best" in any category. There's just too much out there. 
When I say I use something, I generally mean it. Despite the many piles of 


software, Chaos Manor is a small business. I do 
research, build and test mathematical models of 
dynamic processes, write programs, write and 
market science fact and fiction, buy and sell sto- 
ries for my anthologies, hire consultants, keep 
books, pay my bills, and do my taxes. I'm al- 
ways looking for ways to use computers to make 
my life easier, and that's generally what deter- 
mines a User's Choice Award. 


The User's Choice Award for Operating Systems 
goes to OS/2 Warp, but a warning goes with it. 

OS/2 Warp works just fine for people like 
my wife. Roberta uses Desqview and DOS pro- 
grams at present. She really needs Windows, 
but she doesn't much relish learning it. The only 
multitasking she does is running communica- 
tions in the background while she uses a word 
processor. OS/2 Warp would let her run a few 
Windows applications without knowing much 
about Windows and would be easier to learn 
than Windows. It's also greatly superior to both 
Desqview and Windows for task switching 
among DOS programs. 

It would give her good access to the Internet. 
OS/2 Warp comes with pretty good access tools. 
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The mail program has a miserable user inter- 
face and sometimes doesn't properly access the 
Internet; but the WWW (World Wide Web) 
browser is pretty cool, anonymous file transfer 
works well, the news browser isn't bad, and 
they all work smoothly in the background. 

Moreover, OS/2 Warp is stable. Once it's set 
up properly, it's extremely easy to use. You can 
nest folders and program groups, set which ones 
open on start-up and which don't, and, in gen- 
eral, set up buttons to do routine stuff for you. 
Once all this is done, OS/2 Warp will work re- 
liably and efficiently. 

The catch is setting it up. 

That doesn't have to be difficult. Some peo- 
ple will have no trouble at all, particularly those 
who have a CD-ROM drive that OS/2 recog- 
nizes; but even the floppy drive version can be 
installed easily, albeit tediously, if you have the 
right equipment, even if you don't know much 
about what you're doing. The lucky ones may 
then find it simple to access the Internet and 
join those crowds of smiling people seen in the 
OS/2 Warp ads as they go network surfing and 
have a great time of it. 

Others won't be so lucky. Some will have 


Orchids and Onions: Part | 


[ t's time for the annual Chaos Manor User's Choice B 
Awards and the annual Orchid and Onion Parade. I do these now 
because, unlike the rest of the publishing world that believes a 
year ends in early November when the January issue goes to 
bed, I insist that a year isn't over until the end of December. 
Many products don't come out until the November Comdex, and 
while I could frantically try to review those, I'd never be able 
to use them cua my deadline for the January issue. 
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Unleash your 


Pentium/Aloha! 


Microway's NDP Fortran & C\C++ are the 
only 32-bit compilers which take full ad- 
vantage of the Pentium and Alpha's dual 
numerics units. They run on DOS, UNIX, 
OS/2, NT and OS/F. To get RISC numeric 
performance from a Pentium or Alpha you 
need to schedule your code and use Su- 
perscalar optimizations. In his Jan. '95 Dr. 
Dobbs article, S. Fried describes how to get 
35 megaflops from a Pentium using NDP 
Fortran. The Alpha version of NDP Fortran 
hits 88 megaflops running on OS/F or NT 
systems or on DOS using Microway's new 
ISA add in card. Put our compilers or Pen- 
tium, 1860 and Alpha systems to work for 
you today. Call for white papers on Pen- 
tium, 1860, or Alpha Code Generation, 
OS/2 or our Pentium FDIV fix, now! 


i860/Pentium/Alpha 
SuperCompulfers 


BX Series Pentium/Alpha/i860 Workstations - 
Microway's workstations and industrial PC's come 
configured with DOS, OS/2, UNIX, From....$2195 


Gigacu be Three tosix QuadPuters- Up to 24 
i860's for $50K! Computational Server runs NFS. 


Number Smasher 860 Upto 80 megaflops, 
does 1024 FFT in just .9 ms, From............... $2995 


Quad Puter 860 Four 40 MHz i860's plus shared 
memory equals 320 megaflops ................... $11995 


ArrayPRO/XP"'. 100/200 megaflops, 400 MB/Sec 
memory, 80 and 33 MB/Sec DSP Interfaces... $8995 


Number Smasher Alpha 100+ megaflops - this 
ISA Superscalar add in card runs on DOS or UNIX. 
lt uses T8 links for parallel processing. From $5995 


NDP Compilers 


Microway's family of 32-bit compilers run on | 
DOS, OS/2, NT, UNIX, and OS/F I 
code for the Intel 386, 486, Pentium, i860 an 
DEC Alpha 

NDP Fortran™ is a full F77 with complete 
VMS, F66, DOD, and MS extensions. 

NDP CiC++™ runs in K&R, ANSI and C++ 
modes and generates the highest quality 
numeric code of any 32-bit C compiler. 

NDP Pascal™ is a full ISO Level 0 translator. 


DOS releases includes VCPI, DPMI, NDPLink, 
VM, NDPLib and GREX-Microway's bit mapped 
graphics library. The 486/Pentium version adds 
486/Pentium code generation, Clearview, the 
МОХ vector graphics library, and DPMI DOS 
Box support for demand paging and GREX. 
386 Version 4.41...................................... $695 
Pentium/486 Version 4.5......................... $995 
OS/2 releases use IBM Tools, take advantage 
of the IBM WorkFrame and include MGX 


*^9o9e999981749 79499 TR OF Fh АД EOE ASE REE HH 24065042599 9€49A2b 
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Call for UNIX, OS/F and NT pricing. 
NDP Fortran 90 extensions to NDP Fortran...$295 


Research Park, Kingston, MA 02364 USA 
(508) 746-7341 FAX (508) 746-4678 
Gall for Germany, India, indonesia, israel, 
Japan, Poland, Russia and U.K. 
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equipment incompatibilities. Others—well, 
I don't know, they just may not hold their 
mouths right. For whatever reason, instal- 
lation will be sheer hell. Favorite software 
packages won't work. The system will 
crash mysteriously. Perhaps Windows 
won't work, even though it's your own 
Windows. Unlike OS/2 2.11, Warp doesn't 
come with Windows. You'll need to have 
your own, and, if you're smart, you'll have 
it working properly under DOS before at- 
tempting Warp. Windows generally works 
fine within Warp—but then everything 
else generally works just fine, too. 

Alas, in a sizable minority of cases, 
enough goes wrong that unsophisticated 
users will simply give up on OS/2 Warp. 
For the rest, those for whom things go eas- 
ily or who can find knowledgeable peo- 
ple to help them set up OS/2 Warp, the re- 
sult can be very much worthwhile. Warp is 
fast. If you normally use your machine for 
the same thing day after day, you'll 
probably be better off with OS/2 
Warp once you get it up and 
running. 


Another group who will appre- 


mentalists, people who like to 
play around with their computers 
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DAT fills that bill nicely. 

OS/2 Warp doesn’t. Once Warp is tuned 
up and running properly, it’s stable and 
reliable, but my experiences using it as an 
experimental system haven't been very 
pleasant. For one thing, you sure don't 
want to reboot often if you're using OS/2 
Warp (or OS/2 2.11 for that matter). It 
takes longer to reboot Warp on a Pentium 
system than it does to bring up DOS and 
Windows on my 486—and if you install as 
much bad software as I do, you'll find 
yourself rebooting often. 

Of course, most of you don’t have to 
install a lot of bad software, if only be- 
cause you have me to do that for you; and 
I do use the Warp machine (an IBM Val- 
uePoint Pentium system) as my primary 
communications system. lt does my MCI 
mail, BIX, GEnie, and my increasingly 
complicated Internet transactions. Most 
DOS games play just fine under Warp; 

and Warp has a dual-boot feature 
that makes it very easy to boot 
up DOS for those games 
* that go directly to the 
D hardware and want the 

* entire system. 
OS/2 Warp isn't a per- 
fect product, but for many of 
us, it's more than good enough; 


to see what will happen. If you're 777333 and with thosc warnings, it gets 

looking for tricks and shortcuts, Z< my User's Choice Award for Op- 
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and you have time for messing ——s*w-——* erating Systems. 


about with your system, OS/2 

Warp may be ideal. It's far more cus- 
tomizable than Windows, and it prints a 
lot faster, too, even from Windows pro- 
grams. When I have to print a 600-page 
novel, I always use the network to transfer 
the file to the OS/2 system before letting 
Word 6.0c for Windows have at it. 

You'll notice that I said I transfer the 
file to the OS/2 machine, meaning 1 don't 
use that machine for writing, which is true. 
My primary machine remains Big Cheetah, 
which is a 486DX2/33 running DOS 5.3, 
BOOTCON 2.11, QEMM 7.5, Windows 
for Workgroups, and a DAT (digital au- 
diotape) backup system running under 
Palindrome's Network Archivist backup 
software. This is partly due to inertia; but 
its also an extraordinarily stable and reli- 
able system. 

More to the point, it's very forgiving. 
That's important, because I am forever in- 
stalling and removing software on this ma- 
chine. I have to—the only way I can use 
something is to have it on the machine I do 
most of my work on. Alas, some of the 
software I try doesn't work very well, and 
it's important that [ be able to remove it 
easily and, in case of a crash, recover 
quickly. Big Cheetah with the Palindrome 


l've discussed BOOTCON in several previous 
columns. It's a program that lets you re- 
configure your DOS system each time you 
boot up. You can have special configura- 
tions for games. Some games insist you 
have a memory manager like QEMM or 
EMM386.SYS; others, like Wing Com- 
mander 3, are happier if you have no mem- 
ory manager at all, other than their own. 
Some games want one sound-card config- 
uration, and some want another. With 
BOOTCON, you can experiment with new 
programs without fear of mucking things 
up beyond repair. 

BOOTCON works just fine with OS/2's 
dual-boot feature. That is, when you boot 
up DOS, you'll see BOOTCON; when you 
boot up OS/2, the system will never know 
it's there. They've recently improved 
BOOTCON yet again, and it's one of the 
first things I install when I get a new DOS 
system. I can't live without it, and if you 
play games or experiment with DOS con- 
figurations, you can't either. BOOTCON 
gets a User's Choice Award for Utilities. 


The most powerful machine at Chaos Manor 
is Pentafluge, a Pentium system that's built 
from a PC Power & Cooling tower case, a 
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keeps pace with your changing needs. 4 А8247 


SmarTerm offers smart emulation and TCP/IP connectivity 
choices for Windows, 32-bit Windows, and DOS. SmarTerm is 
the most precise terminal emulation for UNIX, VAX/VMS, 
MV, and AViiON hosts and includes TCP/IP (a Windows 
Sockets DLL) and LAT protocol stacks. It works in every 
network environment—both Ethernet or Token Ring. 
SmartTerm is easy to use and support with its powerful 
automation tools and top-notch Technical Support Team. 


FK LÀ LÀ 
Evaluate SmarTerm's Smart Connectivity. “PC Week Labs recommends SmarTerm...” 
Call Persoft today at 1-800-368-5283. -Michael Blakely, PC Week 
Persoft, Inc., 465 Science Dr., Р.О. Box 44953, Madison, Wisconsin 53744-4953 U.S.A. | " 

Phone (608}273-6000, FAX (608)273-8227 Pro | 

Persoft Inc, European Headquorters, Lower Woodend Barns, Fawley, Henley-on-Thomes, Oxfordshire, RG9 óJF, United Kingdom 

Phone «44 (0)1491 638090, Fox +44 (0)1491 638010 

Copyright 1995 Persoft, Inc. All Rights Reserved. SmarTerm and Persolt are registered trademarks of Persoft, Inc. All other trademarks CONNECTIVITY SOLUTIONS 
are properly of their respective owners. DOS © Windows ® Ethernet * Token Ring 
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Turbo-Cool 300 tower-model power sup- 
ply. and a Pentacool fan; a Micronics 
Computers M5Pi motherboard; an ATI 
Technologies Graphics Pro Turbo Mach 
64 graphics card; a Distributed Process- 
ing Technology SmartCache III SCSI Host 
Adapter; and a Digital Equipment DEC 
3107 1.05-GB digital hard drive (see my 
September 1994 column). 

We had some software problems get- 
ting it set up, and you may recall the one 
hardware problem when I got peanut shells 
in the keyboard, resulting in my thinking 
there was a motherboard failure when there 
wasn't. Otherwise, it has run quietly and 
efficiently. Even in midsummer the Pen- 
tium chip was plenty cool, mostly because 
PC Power & Cooling gave a lot of thought 
to the airflow in the box. 

Over the years, I have had a number of 
machines with power supplies from PC 
Power & Cooling, and I have not been un- 
happy at all. It’s about time the company 
got some well-deserved recognition: PC 
Power & Cooling wins the User’s Choice 
Award for Power Supplies. 


Microsoft has made significant improvements 
to DOS, particularly to the EMM386.SYS 
memory manager, which has an excellent 
memory test and does a good job of getting 
around the |-MB DOS memory problem. 
However, as quickly as Microsoft im- 
proved it, Quarterdeck moved faster. 
QEMM 7.5 is more efficient and easier to 
use than the memory manager you get with 
DOS. You also get Manifest, a program 
that tells you quite a lot about how your 
memory is being used, and a densely writ- 
ten manual that may not be easy to read 
but is well worth studying. The manual is 
as good a text on memory and memory 
management as you'll find anywhere. 
I’ve used Quarterdeck products about 
as long as the company has existed, and 
while I sometimes complain about one fea- 
ture or another, Га be lost without QEMM. 
QEMM 7.5 gets the User's Choice Award 
for Memory Management Utilities, 
Quarterdeck also has a little Windows 
shell program that I like a lot. It's a Pro- 
gram Manager replacement called Side- 
Bar. While it takes a little getting used to, 
it’s worth the effort to learn it. It's also 
very OS/2-like. SideBar was my favorite 
Windows utility of the year, and gets a 
User's Choice Award in that category. 


There are two ways to set up 0S/2 Warp. 
One is with HPFS (High Performance File 
System); the other is with plain old FAT 
(file allocation table) of the kind used by 
DOS. I think some small part of your sys- 
tem has to be FAT, so you can use DOS 
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and Windows. The rest can be HPFS if 
you like. [n my case, I chose to stay with 
all FAT, because it makes it easy to get 
back to DOS and Windows. Warp has a 
dual-boot command that will do just that. 

There are advantages to HPFS, particu- 
larly when it comes to installing and man- 
aging a network. On the other hand, you 
cannot easily transfer files from the HPFS 
partition to the FAT partition. Also, if you 
have a mostly DOS and Windows network 
(as I do), communications become ex- 
tremely difficult; this was another reason I 
stayed with FAT all the 
way. 

This morning I ex- 
ited OS/2 Warp to 
boot up DOS. While I 
had Valiant (the Val- 
uePoint Pentium P5/60) 
in DOS, I used Golden 
Bow Systems’ Уор! to de- 
frag the system’s disk. As you 
probably know, disk operating 
systems tend to write files as they find 
space for them. After a while, the files are 
splintered into lots of pieces scattered all 
over the disk. This is known as fragmen- 
tation, and it can greatly increase the time 
needed for file access. 

I hadn't actually expected there to be 
any need for defragging. Valiant has a 500- 
MB hard drive with fewer than 200 MB 
of files. Fragmentation generally takes 
place on full disks. Not this time, though. 
Vopt shows you a map of the disk before 
it begins. I was astonished: about half the 
disk was empty. The other half was jam- 
packed with thoroughly fragmented files. 
Anyway, in about 4 minutes, Vopt had the 
disk neat and orderly again. 

OS/2’s HPFS doesn’t need any disk de- 
fragmentation, and there are mixed opin- 
ions about whether you want to use a de- 
fragger on OS/2 FAT disks. I did, and it 
doesn’t seem to have done any harm; but 
you’re probably better off using Vopt on 
DOS systems, with or without Windows. 
Of course, Vopt is a DOS program. It 
won't work in a DOS window, because 
Windows keeps some files open, and Vopt 
needs to get at them all. ] use Vopt every 
week or so when I shut a Windows ma- 
chine down and restart it. It takes only a 
few minutes, and sometimes it speeds up 
disk operations something wonderful. 

Golden Bow's Vopt isn't a glamorous 
product. It just works. I’ve used it for about 
five years now. It has always been the 
safest disk defragger 1 know of, and it de- 
serves a User's Choice Award. 


If you program in BASIC, you need Crescent 
Software's programming tools. I make no 


secret of my belief—call it a prejudice if 
you like—that compiled Microsoft Pro- 
fessional Basic and Visual Basic are the 
fastest and most reliable ways to get com- 
plex DOS and Windows applications up 
and running. Once you have them running, 
you may or may not want to look into ways 
to optimize performance. 

Crescent Software's programming tools 
come in two main varieties. Tested, reliable 
routines written in BASIC let you add 

menus, mouse support, and 
other functions. Routines 
written in assembly lan- 
guage give you a capa- 
bility not found in BA- 
SIC or greatly speed up 
functions that are al- 
ready in BASIC. 

If you do program de- 
velopment and don't use 
BASIC to get things run- 

ning, you may want to re- 
think your strategy; if you do use BASIC, 
you definitely need Crescent Software 
tools. There are a whole bunch of them, 
and rather than choosing one, I'm giving a 
User's Choice Award in Programming 
Utilities to Crescent Software's whole line. 


Zenith pretty well invented practical laptop 
computers and for a while thereafter dom- 
inated the field. The competition caught 
up and ran past Zenith a few years ago, 
probably as a result of overmanagement 
from Groupe Bull. Now the owners have 
wisely given engineering and development 
control back to the geniuses at St. Jo, and 
the result has been spectacular. 

When the USS Tripoli was deployed to 
the Persian Gulf last spring, my son Phillip 
took a Zenith Z-Noteflex color laptop. Like 
all new Zenith laptops, it came with Win- 
dows and power management utilities. 

I had promised Zenith a major torture 
test of the machine. It got that. For a while, 
the temperature aboard the Tripoli was 
high enough to melt paint off interior bulk- 
heads. They went through typhoons. That 
machine got wet, dropped, overheated, and 
generally abused. 

Two problems developed. Phillip's 
model has a trackball that attaches exter- 
nally to the front of the machine. This 
keeps the laptop smaller, but the detachable 
trackball is subject to damage; the first one 
stopped working before they got to sea. 
The Zenith service department replaced it 
under warranty, no questions asked. Phillip 
reports that the replacement worked 
throughout the deployment but needed fre- 
quent cleaning. Zenith portables come in a 
slightly larger model with the trackball 
built in, which makes for a considerably 


Imagine a broad range of high performance 


drives for every 


The race is on. And Conner leads the way with 
a broad range of high performance disk drives for 


high-end workstations, servers and RAID systems. 


Consider the Conner Filepro Performance 1080, 
2105, 2107 and 4207. With 1, 2 and 4 GB capacities, 
these drives are ideal for today's most demanding 
system needs—like video, CAD/CAM and other 
high performance applications. With a data transfer 
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Conner makes it a Reality. 


Conners Filepro Performance family offers one of 
the highest levels of performance in the industry. 
Combined with an industry leading MTBF up to 
1,000,000 hours and backed by a 5 year warranty, 
they provide the winning combination of capacity, 
performance and reliability available in today's high 
performance market. Plus, the Filepro Performance 
drives come in FAST SCSI-2 and FAST-WIDE 
SCSI interfaces. 

What's more, we're continually expanding this 
family of cost-effective, high performance disk 
drives to fit your growing system needs—now and 
in the future. 


So call Conner today at 1-800-6- CONNER. 


Conner"s 
Filepro 
Performance 
3.5-inch disk 
drives deliver 
the capacity 
for today’s 
demanding 
systems. 


And take the fast path to a new world of OY 
high performance storage solutions. The Storage Answer 
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Conner ConFax 408.456.4903. CFP1080 #5512, CFP2105 #5513, CFP2107 #5516, CFP4207 #5406. 
Conner Peripherals World Headquarters, 3081 Zanker Road, San Jose, CA 95134. Та: 408.456.4500. ©1995 Conner Peripherals, Inc. All trademarks or registered trademarks are property of their respeciive owner. 


Rackmount 
e ENCLOSURES 

e KEYBOARDS 

e MONITORS 

e DRIVE ENCLOSURES 


Integrand's unique enclosure design uses 
modular construction. We have 3 basic 
models for ISA/EISA bus computers. Over 
100 interchangable modules allow you to 
customize them to nearly any requirement. 
Integrand offers high quality, advanced 
design hardware and strong support. Why 
settle for less? 


Monitor: 10" Super VGA Color from $650 
PC Enclosures from $300 


Keyboards: Drawer, Shelf & Panel from $85 


Made in U.S.A. 

Rack & Desk Models 

Accepts Most Motherboards and 
Passive Backplanes 

Up to 20 Slots 

Rugged, Modular Construction 

Excellent Air Flow & Cooling 

200 & 300 Watt Supplies, UL, CSA, TUV 


Call or write for descriptive brochures, prices 
or applications assistance: 


INTEGRAND 


= ВЕС ҒАЙ СН CORP 


8620 Roosevelt Ave. • Visalia, CA 93291 


209/651-1203 
FAX 209/651-1353 
We accept VISA and MasterCard 
Circle 78 on Inquiry Card. 


IBWXT/AT ТЫ ЮМ = 206/306486 TM INTEL. Drives and computer boards not included. 


22G BYTE APRIL 1995 


Pournelle 


more rugged machine. 

Ship’s power on a helicopter carrier is 
unreliable at best. Phillip had a surge sup- 
pressor, but the constant power spikes fried 
it, after which a surge got the power con- 


verter. He was able to find anoth- ~ 


the heat—and used that until a 
power surge got it. Then one of 
his crew kludged up yet another “> 
power supply, which lasted until“ 
they were on the way home, be- 
fore it too died. Note that the Z- 


er of the proper voltage—it had 
belonged to a laptop that died in 


and sound, and it's just plain elegant. Of 
course, the only way I can use it is to pry it 
out of my wife's fingers; she really loves it. 
Apple's Mac PowerBook 540c wins a 

User's Choice Award and 


И a Chaos Manor Orchid as 
7 well, and this isn't the last 


you'll hear of it. 

— The main product at 
Chaos Manor is words. I got 
« my first computer (Zeke, who 
is now on display in the Smith- 
гг sonian Museum of American His- 


— 


Noteflex itself continued to work just Z7 7 7 = à tory) to write books with Electric 

fine through all this. he gam / Pencil. I' m always looking for the 
. . s і. 4 . 

It’s still working. The service / —€— perfect word processing software. 


department replaced the power 
supply under warranty, again no ques- 
tions asked. 

Phillip also notes that for the kind of 
use he put the machine to, it would have 
been better to have a bit thicker case, even 
at the cost of more weight; but barring a 
couple of chips and scratches, it was strong 
enough. Few machines are going to go 
through what that one did. 

Meanwhile, I've stopped carrying my 
ancient Zenith Mastersport monochrome 
computer, which lasted me four years and 
went all over the world, including to the 
Mojave in midsummer. I wouldn't replace 
it with anything I didn't think equally re- 
liable; but after Phillip's report, I trust the 
Z-Noteflex. The model I have is larger 
than Phillip's, and it has PCMCIA slots 
and an integral trackball. A Data Race 
RediCard RC-1496 data/fax modem takes 
up one slot. It works just fine. 

One quibble: Zenith seems unable to 
make little doors that will stay on. The lit- 
tle cover on the PCMCIA slots keeps com- 
ing off, as did the cover over the serial and 
parallel ports on my Mastersport. On the 
Mastersport, I solved the problem by dis- 
carding the cover; the machine never 
missed it. The PCMCIA slots cover seems 
a bit more important, so I have applied the 
standard remedy: duct tape. 

My Z-Noteflex has been on half a dozen 
trips by air and in my Bronco. It has not 
failed me. I could wish for a bit longer bat- 
tery life, but I have to say it has never run 
out of steam on a cross-country flight; and 
in sleep mode (just close the lid), I can 
leave it for over a week before it quits. 

This isn't the first User's Choice Award 
for Zenith laptops, and I doubt it will be the 
last. Zenith makes good PC/Windows 
portables. 


Having said that, the best portable we have is 
Roberta's Mac PowerBook 540c, which is 
as powerful as the Quadra. It has great color 


I haven't found it yet, so for the 
moment I use two different systems for 
writing. For first drafts of shorter works, I 
use Symantec's Q&A Write for DOS with 
Quinton Systems' Definitions/Plus, Soft- 
Key International's American Heritage 
Dictionary, and Microlytics' Word Finder 
Plus thesaurus, all loaded in a DOS ses- 
sion under Windows. It’s what I’m writing 
this with now. 

] use this for historical reasons: Q&A 
Write was the first really good text 
editor that incorporated the old 
WordStar control character system. This 
was a system in use back before 
keyboards routinely came with function 
keys. Many of us used the “WordStar 
Diamond" so often that we learned it 
down to the cellular level in our fingers. 

Anyway, Q&A Write is a character- 
based, very fast text editor I find hard to 
improve on for first drafts, and the com- 
bination of the Q&A database and Q&A 
Write was one of the first "office suites" 
around. Q&A and Q&A Write are about 
the easiest to learn of the moderately pow- 
erful database and text-editing programs. I 
wrote lots of books and years of these 
columns with Q&A Write; but because, 
alas, Symantec has no intention of im- 
proving it, I can't in conscience recom- 
mend it any longer. 

My other editor is Microsoft Word 6.0 
for Windows, which I use for editing and 
printing. I often use it for creative writ- 
ing, too. When I do that, I like it just fine, 
which naturally leads to the question: Why 
not use it all the time? 

I’m used to Q&A Write. I don't often 
need a dictionary or thesaurus, but when I 
do, the combination works smoothly and 
how I want. I also plead efficiency. Some- 
how it seems like wretched excess to fire 
up a multimegabyte program like Word 
6.0 to dash off a three-line letter. I can use 
Q&A Write on a DOS notebook or palm- 
top. Mostly, though, I have to confess it's 
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Enterprise Network IS/IT and the Channel 
integrators 


MCGRAW - HILL PUBLICATIONS. #11: 
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sheer inertia that keeps me from changing 
over. 

The important thing is that if I had to 
give up one or the other, Га give up Q&A 
Write. Word 6.0 has features I need for 
productivity. It handles footnotes and end 
notes. It compares different versions of a 
document. It does a lot of fancy format- 
ting, allowing me considerable control 
over layouts. It does faxes, which I can 
send through WinFax directly from Word. 
I use Word a lot, and when I do first drafts 
with it, I like the fact that it changes teh to 
ihe (and a whole slew of other trivial error 
corrections) on the fly. 

I had some problems with version 6.0 
when it first came out. Actually I had a lot 
of problems. There were times when I was 
ready to tear out my hair. Now, though, 
version 6.0c is quite stable and reliable. 

Moreover, Word integrates nicely with 
Excel and Access. Microsoft has done a 
nice job of interface design, and the 
Word/Access combination is as easy to 
use as the old Q&A/Q&A Write combi- 
nation, only more powerful. I don't use 
Excel a lot, once again due to sheer inertia. 
I got used to SuperCalc when it first came 
out, and when I need a database, I’ ve man- 


aged with Q&A, even though it's only a 
flat-file manager. Next year, however, 1 
intend to reorganize, and Microsoft Of- 
fice looks like the right way to go. 

The User's Choice Award for Word 
Processor of the Year goes to Microsoft 
Word 6.0 for Windows. 


Not to crow too loud, but | was about the 
first writer to recognize the value of CD- 
ROMs. Of course, the real credit should 
go to Bill Gates, who not only recognized 
their importance, but did something about 
it by hosting the first big CD-ROM con- 
ference. 

CD-ROMs led to multimedia, and there 
are a lot of multimedia applications now. 
Many are games, but there are also lots of 
multimedia data disks, educational pro- 
grams, maps, and so forth. There was a 
time when you could make do with a sys- 
tem with no CD-ROM and sound capa- 
bilities, but that time has passed. 

Most new systems come with CD-ROM 
and sound capabilities, but a lot of older 
ones, some quite powerful, don't have 
them. As an example, Valiant had neither. 
Valiant is primarily an OS/2 machine and 
for much of this year ran OS/2 2.1. A few 


weeks ago I converted him to OS/2 Warp. 

It was simple enough. Valiant already 
ran OS/2 LAN Server through an Eagle 
NE2000 Ethernet card, so I used the net- 
work to save everything onto a Maxoptix 
T3-1300 1.3-GB read/write optical disk 
drive, which is built into Pentafluge. It has 
always worked flawlessly, so much so that 
saving to the T3-1300 before trying any- 
thing radical has become standard proce- 
dure. The Maxoptix drive hangs off the 
SmartCache ПІ SCSI Host Adapter. It 
works swiftly and flawlessly, and we don't 
have to think about it. It certainly deserves 
a User's Choice Award for Optical Disk 
Drives. 


Once we had all the files saved, І reformat- 
ted Valiant's hard disk and installed PC- 
DOS 6 and the latest version of Windows 
for Workgroups. À caution here for Val- 
uePoint owners. If you have a ValuePoint 
Pentium P5/60 with ATI Technologies’ 
mach32 AX graphics system built onto 
the motherboard, you must put the state- 
ment ACEPLANAR=ON into your WIN 
„INI file in the section called mach. If you 
don’t, you will never get out of VGA. 
Second caution: if you have a network 


Your PC goes Mac !! 
Macintosh HD floppy disks 


z MacDisk® 
um. reads, writes and formats Macintosh 
1,44 MB floppy disks. 

Under Windows, file exchanges between Word, 
Excel, PageMaker, XPress, and other sibling 
applications, without any hardware modification. 


Macintosh SyQuest cartridge 


MacSQ® 

Reads/writes 44/88 MB Macintosh 
SyQuest care apt 
Transfer of scan files, colour separations. 
Under Windows, sy ASPI-compatible Ше 
adapters, and under DOS low-cost adapters and i-um. 
parallel port solutions (Puma, etc.). 


) 
Even bigger Mac SCSI disks 


MacScuzzy®, 

a superset of MacSQ, also drives 128, 300 & 650 кйшй. | 
MB magneto-optical cartridges, Bernoullis and [7 «779 Wl 
even plain hard disks (up to 1 GB). 

The ultimate solution for file exchanges ! 
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6 ISA Slots... PCMCIA... 
Integrated CD-ROM... 100g Rugged! 


100g Operating Shock 
——(Mil-Spec 8106) 
75 MHz or 100 MHz IBM Blue 


CE 
6-16 Bit ISA Expansion Slots One Piece Magnesium Chassis 
1 PCMCIA Slot (type I-IV) Battery Option 
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Integral Double Speed 
—£D-ROM Drive 
Sealed Mouse Pad 


Circle 141 on Inquiry Card. 


card and W4WG, either be sure your 
Ethernet connection is working properly 
or bring up Windows with the /n option 
to prevent it from trying to start the net- 
work. In my case, I had disconnected the 
Ethernet cable from the back of the ma- 
chine and later restarted and did “win.” 
The result was a black screen of death, 
remedied only by reattaching the network 
cable. It may be that it will eventually 
reach a time out, but if so, that's a Jong 
timer. 

Once I had W4WG running properly 
(including getting the machine connected 
to the network), I installed OS/2 Warp. 
Because the machine had no CD-ROM 
drive, I had to do it from floppy disks. This 
is tedious but uncomplicated, with one ex- 
ception. If you have a network card in the 
system, once you get Warp going, you 
must use System Setup and do a Selective 
Install to get the adapter card set up. To 
do that, you have to tell OS/2 Warp what 
network card you have. 

That turned out to be easier to say than 
do. Àn Eagle NE2000 card has absolutely 
no printing on it. If you don't know what 
kind of card it is, you can't find out by 
looking at it. Warp doesn't seem to rec- 
ognize it automatically either. 

Fortunately, the dual-boot capability of 
OS/2 Warp makes it easy to go back to 
DOS/Windows; and W4WG has, deep 
within the Windows Setup utility, a way to 
determine what network card you have. 
Open Windows Setup and invoke Change 
Network Settings. From there, open Driv- 
ers. In there, open Add Adapter and in- 
voke Detect. The system will trundle for a 
while and tell you what network card it 
thinks it sees. W4WG will also set your 
network card for you (provided you have 
one that is software-settable; some are 
hard-wired with jumpers). 

If you're installing OS/2 Warp, you will 
want to write down those settings. You 
can't use W4WG under Warp—not yet 
anyway—but if you leave the network 
card in, you still must have it set up right, 
or you cannot run Windows under Warp. 

Another caution about W4WG. When I 
say it will set your network card for you, I 
mean it will do it whether you like it or 
not. When WAWG starts up, it looks for a 
network card set the way W4WG believes 
it to be set; if it finds a card with what it 
thinks are the "wrong" settings, it simply 
reprograms the card—and it does not tell 
you about that. You can get some spec- 
tacular crashes if W4WG believes your 
card should be set to some IRQ (interrupt 
request) or memory address used by an- 
other program. 

Once I had the network card set, in- 


stalling Warp was a snap; but I had no net- 
work capabilities, other than dual-booting 
back to DOS/ Windows and using the still- 
working W4WG to transfer files. What I 
needed was an OS/2 LAN. 

Fortunately I had one. Unfortunately, it 
was on CD-ROM. There was nothing for 
it. If I wanted to install OS/2 LAN Server, 
Га have to put in a CD-ROM drive first. 


l decided to try LANtastic for 05/2 first. I 
had some installation problems, which I 
can sum up in one sentence. Installing 
LANtastic on a DOS or Windows system 
is quite easy with the quick installation; 
but if you try to do a quick installation as 
opposed to a custom installation on an 
OS/2 Warp system, you will regret it. Use 
custom and pay attention. Also, remem- 
ber the values your network card is set to. 

Given that, LANtastic for OS/2 works. 
It doesn't work very well. It's fast enough 
once it establishes contact with a distant 
machine, but if it looks for and cannot find 
another machine on the network, it seems 
to take an eternity for it to recover, al- 
though it eventually does. 

So long as you're running LANtastic 
for OS/2 from the OS/2 machine, you'll 
have no trouble transferring files to and 
from the machine. However, that's all you 
can do. If you go to a W4WG machine 
and try to connect to Valiant (or whatever 
you have named the OS/2 machine), it 
won't be able to find it. You can go back to 
Valiant and send—and receive—files from 
your W4WG machines, but that's it. If I 
wanted a full peer-to-peer network, I'd 
have to install LANtastic in my W4WG 
machines; otherwise, Valiant was a client 
but not a server. 

That was a lot better than nothing, but it 
wasn't really convenient. 


What I needed was a CD-ROM drive for 0S/2. 
Fortunately I had one. Creative Labs re- 
cently sent mc a Sound Blaster Multimedia 
Upgrade Kit, consisting of a double-speed 
CD-ROM drive, a Sound Blaster 16 card, 
and a pair of Labtec-powered speakers. It 
also comes with a lot of software, some 
of it rather old, but a lot of it excellent. 
Installation was astonishingly easy. The 
drive mounted in Valiant's cabinet without 
a hitch. I had a problem with the cable. 
The installation diagram is designed for a 
different kit, I think, because it induced 
me to connect the data cable in reverse, 
with the result that the CD-ROM drive 
didn't work at all (and no wonder). Once I 
fixed that, everything went swimmingly, 
and I now have good CD-ROM and sound 
capabilities; in a word, Warped Valiant 
has become a multimedia system. 
continued 


American 
Made 
Steel 

Chassis 


- Rugged all-steel 
construction 


- Designed for FCC 
certification 


- Easy assembly 
and service 


- Full line of models 
and sizes 

- Competitive prices 

- American made 
power supplies & 
removable drive 
modules available 


Call NOW for information 
and FREE color catalog 


* Ж k k k k Kk Kk YK or $t 


1-800-394-4122 


Wk fk k k Ж Kk X KH X X Ж 


VISA & MasterCard accepted 
Same day shipment! 


See us at Spring COMDEX — Booth #3441 


CALIFORNIA 


Designed, 
Manufactured, 
Guaranteed by: 


PC PRODUCTS 


408-638-9460 
Circle 130 on Inquiry Card. 
205 Apollo Way - Hollister, CA 95023 


À division of California Metal Products 
manufacturing quality American made products for 
25 years 


APRIL 1995 BYTE 229 


Pournelle 


The sound picture remains confused, 
and I keep hearing about new develop- 
ments coming Real Soon Now. That’s fine, 
but you need CD-ROM and sound capa- 
bilities right now. The way to get them is 
with one of Creative’s excellent Sound 
Blaster kits, which work under DOS/Win- 
dows even better than under OS/2 Warp. 
Creative Labs’ Sound Blaster Kits get the 
User’s Choice Award for Multimedia Up- 
grade Kits. 


Once | had the CD-ROM drive installed, I put 
in OS/2 LAN Server. A long story goes 
with that, too, but I don’t have room for it. 
The short version is, do not use the ex- 
press or quick installation. Use the cus- 
tom installation and be prepared for some 
confusing screens. The express method 
believes your network board is set to IRQ 
3, which isn’t a good setting. It offers you 
no way to tell the program where the board 
is really set. 

If you give LAN Server the name of a 
W4WG workgroup—mine is JerryOne— 
as the domain, it’s very easy to make the 
OS/2 computer part of a W4WG network; 
I can find Valiant from any machine in the 


network. It’s a fast and smooth process. 
Incidentally, if you want to defeat the net- 
work security, give the guest account sys- 
tem administrator privileges. You do that 
in the network settings book. 


I am out of space, and | haven't got to the 
Orchids and Onions. For that matter, some 
of the awards still need to be passed out, so 
some of this will continue next month. 

Two games get User's Choice Awards: 
MicroProse's XCOM:UFO Defense, 
which is the best strategy game I’ ve played 
in a long time, and Origin's Wing Com- 
mander 3. WC 3 is awesome, with lots of 
live-action scenes involving believable 
characters and a good story line. One warn- 
ing: there are some missions I just can't 
manage. I' m told you can complete the 
game on the winning track even though 
you lose those missions. 

Logitech gets a User's Choice Award 
for its WingMan Extreme joystick. It's the 
best one P ve come across, and I’ve used a 
lot of them. 

The book of the month is Technological 
Risk by H. W. Lewis (Norton, 1992). It's 
about the clearest and best-written expo- 


For More Information 


sition on the increasingly important subject 
of the risks involved with new technolo- 
gies. It's readable, too. The computer book 
of the month is by Gary Wolf and Michael 
Stein, Aether Madness (Peachpit Press, 
1994). This is a wacky guide to places to 
go and things to look at on the Internet. 
The glossary has readable explanations of 
ftp, archie, veronica, gopher, and other 
esoterica, and the main body of the book 
will tell you about odd stuff indeed. 

Next month, Orchids and Onions, a few 
more awards, and what's new at Chaos 
Manor. Ш 


Jerry Pournelle holds a doctorate in psy- 
chology and is a science fiction writer who 
also earns a comfortable living writing about 
computers present and future. Jerry wel- 
comes readers’ comments and opinions. Send 
a self-addressed, stamped envelope to Jerry 
Pournelle, c/o BYTE, One Phoenix Mill Lane, 
Peterborough, NH 03458. Please put your 
address on the letter as well as on the enve- 
lope. Due to the high volume of letters, Jer- 
ry cannot guarantee a personal reply. You 
can also contact him on the Internet or BIX 
at jerryp @ bix.com. 


| can't live without BOOTCON 2.11 
($49), and If you play games or 
experiment with DOS 
configurations, you can't either. 
Contact Modular Software 
Systems, Kent, WA, (800) 438- 
3930 or (206) 631-5781; fax 
(206) 631-5779. 

Circle 1146 on Inquiry Card. 


Crescent Software offers a bunch 
of programming tools, such as 
Graphics QuickScreen 1.12 
($149), QuickPak Professional 
4.19 ($199), and QuickPak 
Professional 3.22 for Windows 
($199), and I’m giving a User's 
Choice Award in Programming 
Utilities to the whole line. Contact 
Crescent Software, Inc., 
Ridgefield, CT, (800) 352-2742 or 
(203) 438-5300; fax (203) 431- 
4626. Circle 1147. 


So long as you're running 
LANtastic for 05/2 (per node, 
$139; five-user pack, $629; 10- 
user pack, $1119; 25-user pack, 
$1919; 50-user pack, $3129; 
100-user pack, $4995) from an 
05/2 machine, you'll have no 
trouble transferring files to and 
from the machine. Contact 
Artisoft, Inc., Tucson, AZ, (800) 
233-5564 or (602) 670-7100; fax 
(602) 670-7101. Circle 1148. 
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The Mac PowerBook 540c (base 
price, $4299) has great color and 
sound, and It's just plain elegant. 
Contact Apple Computer, Inc., 
Cupertino, CA, (BOO) 776-2333 or 
(408) 996-1010; fax (904) 584- 
7481. Circle 1149. 


Microsoft Word 6.0 for Windows 
($339) handles footnotes and end 
notes, compares different 
versions of a document, and does 
a lot of fancy formatting and 
faxes. Contact Microsoft Corp., 
Redmond, WA, (800) 429-9400 or 
(206) 882-8080; fax (206) 883- 
8101. Circle 1150. 


05/2 Warp З for Windows (less 
than $80) and 0S/2 Warp 3 Full 
Pack Editlon (less than $130) 
aren't perfect, but for many of us 
they're more than good enough. 
Contact IBM Corp., Austin, TX, 
(800) 342-6672 or call your local 
IBM dealer. Circle 1151. 


I'd be lost without QEMM 7.5 
($99.95), and SideBar ($59.95) 
was my favorite Windows utility of 
the year. Contact Quarterdeck 
Office Systems, Santa Monica, 
CA, (800) 354-3222 or (310) 392- 
9851; fax (310) 314-4217. 

Circle 1152. 


The way to get CD-ROM and sound 
capabilities right now is with a 
Sound Blaster Muitimedia 
Upgrade Kit ($340 to $599). 
Contact Creative Labs, Inc., 
Milpitas, CA, (800) 998-1000 or 
(408) 428-6600; fax (408) 428- 
6611. Circle 1153. 


The 1.3-GB, multifunction T3- 
1300 optical disk drive (with 4 MB 
of cache memory: internal, 
$2999: external, $3285) works 
swiftly and flawlessly, and we 
never have to think about it. 
Contact Maxoptix Corp., San 
Jose, CA, (800) 848-3092 or 
(408) 954-9700; fax (408) 954- 
9711. Circle 1154. 


The most powerful machine at 
Chaos Manor is Pentafluge, a 
Pentium system that includes a 
PC Power & Cooling tower case 
($279), Turbo-Cool 300 tower- 
model power supply ($179), and 
Pentacool fan ($29). Contact PC 
Power & Cooling, Inc., Carisbad, 
CA, (800) 722-6555 or (619) 931- 
5700; fax (619) 931-6988. 
Circle 1155. 


Vopt 4.02 ($59.95) has always 
been the safest disk defragger | 
know of. Contact Golden Bow Sys- 
tems, Inc., San Diego, CA, (800) 
284-3269 or (619) 298-9349; fax 
(619) 298-9950. Circle 1156. 


Wing Commander 3 ($65 to $75) 
is awesome, with lots of live- 
action scenes Involving believable 
characters and a good story line. 
Contact Origin Systems, inc., 
Austin, TX, (800) 245-4525 or 
(512) 335-5200; fax (512) 331- 
9558. Circle 1157. 


The WingMan Extreme ($69.95) 
joystick Is the best one I've come 
across, and I've used a lot of 
them. Contact Logitech, inc., 
Fremont, CA, (800) 231-7717 or 
(510) 795-8500; fax (510) 792- 
8901. Circle 1158. 


XCOM: UFO Defense (price not 
available) is the best strategy 
game I've played in a long time. 
Contact MicroProse Software, 
Hunt Vailey, MD, (800) 879-7529 
or (410) 771-1151; fax (410) 771- 
1174. Circle 1159. 


My Z-Noteflex (8 MB of RAM, 
dual-scan screen, PCMCIA slots, 
and an integral trackball, $3379) 
has been on half a dozen trips by 
air and in my Bronco. it has never 
failed me. Contact Zenith Data 
Systems Corp., Buffalo Grove, IL, 
(800) 533-0331 or (708) 808- 
5000; fax (708) 808-4482. 
Circle 1160. 


EXPLORE tle INTERNET! 


2 
5 | 
A 


(|| | 


Five HOUR FREE TRIAL! 


Dial By Modem 1-800-365-4636, Press return until you get a prompt 
At Username, enter JOINDELPHI. At Password, Enter BYT495 


"Pres offer applies to new smembers ordy, inan one per эю ой, and i valid for а манги гизе. A valid credit card ix required for uemedate access. Free (ter mur be used oniy 
during the remander of the calendar month of becoming a member. Telcore vurcharges apply damy businra hours (bam to брт weekdays) via Туле of $prtnTNel and for 
access шиде tbe mainland US New members mutt agree to Terms end Condition of membertup when joining Complete details and other recincitontt are provided uring the 
toll Гере registration DELPHI INTERNET М à trademark of Delphi ferme) Servicers Corporation 


Attention Current Internet Users: See what Delphi Internet can offer you! Stock quotes, Grofier’s 
Encyclopedia, newswires, and hundreds of other services are just a few keystrokes away. Telnet to delphi com 
and enter the username and password above for a free trial. 


Circle 70 on Inquiry Card. 


Delphi Internet" offers you full access to the 
Internet and now you can explore this 
incredible resource with no risk. You get 5 
hours of evening and weekend access to try 
it out for free!" 

Use Delphi Internet's 
mail gateway to jpeg 


Fus Tm) 
exchange messages è 9600 
with over зо million | 14.400. [ 
people at universities, bps 
ыр ыш 
online services such as Сотрибегуе? 
and MCI Mail”. Download programs and 
files using FTP or connect in real-time to 
other networks using Telnet. You can also 
meet people on the Internet. Internet 
Relay Chat lets you "talk" with people all 
over the world and Usenet News is the 
world's largest bulletin board with over 
20,000 topics! 
To help you find the information 
you want, you'll have access to powerful 
search utilities such as Gopher, Hytelnet and 
WAIS. If you aren't familiar with these terms, 
don't worry; Delphi Internet has hundreds of 
expert online assistants and a large collection 
of heip files, books, programs, and other 
resources to help eget you started. 
Over 850 local access numbers are 
available across the country. Explore Delphi 
Internet today. You'll be amazed by what 


companies, and other 


you discover. 


ШШ 


Questions? Call 1-800-695-4005. 
Send e-mail to INFQa@delphi.com 


€1994 Delphi Interi Servers Corporarmn. 


What's 7 Hardware 


HEAVY ON POWER 


Weighing 8% pounds, the base-model PowerLite 85 notebook 

коз 85-MHz MicroSparc ЇЇ performance, 510 MB of disk 

storage (expandable to 4.4 GB), and a TGX- 

accelerated 640- by 480-pixel or 1024- by 
760-pixel display. Among its other ' features 

| are a full-size keyboard, 32 MB of memory 

(expandable to 96 MB), an internal floppy 

drive and fax modem, and Solaris 1.1.2. 

. Pricing starts at $11,995. 

э, Contact: RDI Computer, Carlsbad, 


the 28.8-Kbps Model 111, you 
unplug the coiled handset cord 
from the telephone base unit, 
plug in the Model 111, and plug 
the handset cord into the Model 
111. The 24-Kbps Model 204 is 
an acoustic coupler that you plug 
into a telephone-line jack on a mo- 
dem and strap onto a telephone 
handset. 

Phone: (800) 275-6354 or 
(619) 622-1400. 

Circle 1278 on Inquiry Card. 


rently print to the same printers 
using their native operating Sys- 
tems. 

Phone: (800) 243-2333 or 
(617) 647-1234. 

Circle 1289 on Inquiry Card. 


COMBINED POWER 

Designed for Mach DS plus 
LAN multiplexers, the Mach 
Terminal Server module ($2495), 
from Data Race (San Antonio, 


CA, (800) 734-5483 or (619) 
| 929-0992. 
Circle 1271 on Inquiry Card. 


TX), combines the functions of 
a statistical multiplexer with an 


MIX-AND-MATCH STORAGE 

The Mega Drive Enterprise, from 
Mega Drive Systems (Beverly 
Hills, CA), is an intelligent stor- 
age system that has the ability to 
handle hard drives, optical stor- 
age, CD-ROMS, removable tapes, 
and DAT. Fiber-ready and com- 
patible with most SCSI host sys- 
tems, the product includes two 
independent channels that offer 
40-MBps throughput using Fast 
and Wide SCSI-2. With a fiber- 
channel interface, the system's 
throughput reaches 200 MBps. 
The eight-slot system ($1200, un- 
loaded) is available in tower or 
rack-mount configurations. 
Phone: (800) 404-6342 or 
(310) 247-0006. 

Circle 1275 on Inquiry Card. 


FOUR-WAY VIDEOCONFERENCING 
With the C-Phone Multipoint 
Controller ($3995), fram Target 
Technologies (Wilmington, NC), 
you can use the C-Phone video 
PBX system ($1995) to view 
four other people on your screen 
during a videoconference call 
or display an alternative video 
source in one or more of the four 
windows. Participants can be 
connected to your network or call 
in from remote locations. You 
can either shrink the full-screen 
display to a portion of the Win- 
dows desktop or enlarge one im- 
age to full-screen size. Audio for 
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all participants is synchronous. 
Phone: (800) 666-2496 or 
(910) 395-6100. 

Circle 1274 on Inquiry Card. 


ETHERNET CARDS 
FOR THE MAC 


Dayna Communications (Salt 
Lake City, UT) offers two Day- 
naPort E/CS Ethemet NICs for 
Macs equipped with a commu- 
nications slot. The 10Base-T ver- 
sion, the E/CS-T, costs $109; the 
thin Ethernet version, the E/CS, 
costs $119. Both cards are Ap- 
ple Driver- compatible. 

Phone: (801) 269-7200. 

Circle 1286 on Inquiry Card. 


UNIVERSAL MODEMS A 


Unlimited Systems (San Diego, 
CA) offers the Konexx Konnec- 
tor Model 111 ($159) and the 
Konexx Koupler Model 204 
($149). Both provide high-speed 
data connections to digital PBX 
systems and most hotel, cellular, 
and international phones. To use 


MINI-CARTRIDGE BACKUP 

A 34-inch tape backup device 
from Tandberg Data (Simi Val- 
ley, CA), the Panther Mini 1000 
(from $799) comes in both in- 
ternal and external models. The 
complete subsystem features a 
SCSI-2 tape drive, a data car- 
tridge, cables, a user's manual, 
and software for DOS/Novell/ 
Windows, OS/2, or Unix/Win- 
dows NT. Using a Sony wide- 
tape cartridge, you can increase 
the Panther Mini 1000 system's 
standard 1-GB storage capacity 
to 2 GB. Its backup speeds can 
reach 18 MB per minute, and a 
read-after-write feature ensures 
data integrity. 

Phone: (800) 826-3237 or 
(805) 579-1000. 


Circle 1276 on inquiry Card. 


SERVING UP PRINTING 

The family of multiprotocol To- 
ken Ring printer servers from 
DPI (Waltham, MA) work with 
NetWare and Vines networks. 
The NetPrint/5OT ($595) sup- 
ports printing from NetWare and 
Unix TCP/IP to a parallel print- 
er, and the NetPrint/100T ($795) 
can print to parallel and serial 
printers. The NetPrint/200T for 
NetWare ($1295) also supports 
TokenTalk and permits printing 
to one serial and three parallel 
printers. The Vines printer serv- 
ers—the NetPrint/104T ($1095), 
the NetPrint/200T for Vines 
($1495), and the JetxPrint/104T 
($1195)—allow users of Vines, 
Unix, and NetWare to concur- 


IP card and a LAT terminal serv- 
er. It lets local and remote ter- 
minals access host systems on a 
single Ethemet connection. Oth- 
er advantages include service to 
multiple remote sites with one 
multiplexer; dynamic allocation 
of bandwidth to let data, voice, 
and LAN traffic share a com- 
posite link; and an SNMP-com- 
patible interface. 

Phone: (800) 329-7223 or 
(210) 558-1929. 

Circle 1279 on Inquiry Card. 


MODEMLESS COMMUNICATIONS 
Telebyte Technology's (Green- 
lawn, NY) Model 234 is an RS- 
232 modem eliminator designed 
to be placed between two asyn- 
chronous or synchronous DTEs. 
This permits them to communi- 
cate over a limited distance with- 
out a pair of synchronous mo- 
dems. The unit ($185) has two 
DB-25S female connectors, sup- 
ports nine RS-232 leads, and op- 
erates at speeds from 2.4 Kbps 
to 38.4 Kbps. It draws its power 
from the data and control leads 
on the DTE connectors. 

Phone: (800) 835-3298 or 
(516) 423-3232. 


Circle 1281 on Inquiry Сага. Y 


BRIGHTER IMAGES, CLEARER £ 


SOUNDS 

The Bedini Clarifier ($39.95), 
from Bedini Electronics (Coeur 
d'Alene, ID), provides a low-cost 
solution to removing unwanted 
electrical charges from the sur- 
face of CDs. The 1-pound de- 
vice polarizes stored data, max- 
imizing color resolution and 
brightness and enhancing sound. 
Phone: (800) 876-0299 or 
(208) 667-8300. 

Circle 1285 on Inquiry Card. 


ULTRALIGHT VIRTUAL REALITY a 
Virtual i-O (Seattle, WA) offers 
its Virtual i-O i-glasses, which are 
lightweight, high-tech 3-D glasses 
that create the illusion of a large 
virtual screen floating in front of 
you. The company offers an 8- 
ounce base model ($599) for TV 
and video-gaming and an ad- 
vanced model ($799) that uses 
head-tracking technology to pro- 
vide a 360-degree environment 
and a 30-degree horizontal field 
of view. 

Phone: (800) 646-3759 or 
(206) 382-74 10. 

Circle 1293 on Inquiry Card. 


IMPROVING REMOTE 
COMMUNICATIONS 


An intelligent serial-port board 
for remote access, the AccelePort, 
from DigiBoard (Eden Prairie, 
MN), provides 230-Kbps unidi- 
rectional communications, 1 15- 
Kbps bidirectional communica- 


tions, and a single point through 
which to control traffic. The prod- 
uct features on-board serial pro- 
cessing and lets you connect as 
many as eight asynchronous mo- 
dems to an ISA file server. A four- 
port AccelePort costs $895; an 
eight-port model is $1095, 
Phone: (800) 344-4273 or 
(612) 943-9020. 

Circle 1308 on Inquiry Card. 


HIGH-OCTANE DATA TRANSFERS 
The Multiport Model 6400SX, 
from Aurora Technologies ( Wal- 
tham, MA), enables users of 
SPARC workstations and servers 
to add 64 high-speed asynch- 
ronous serial lines to their net- 
works. The device (from $5995) 
provides higher throughput and 
lower system overhead by pro- 
cessing I/O on-board. It links 
modems, DSUS, and other RS- 
232, RS-422, or RS-485 serial 
devices, providing transfer rates 
as high as 115.2 Kbps from a sin- 
gle host SBus slot. 

Phone: (617) 290-4800. 

Circle 1283 on Inquiry Card. 


A SMALL, RUGGED FLASH DISK 

From M-Systems (Santa Clara, 
CA), the PC/104 Flash Disk pro- 
vides | to 32 MB of storage in a 
3.6- by 3.8-inch package. The 
disk ($99.95), which plugs into a 
standard PC/104 connector, op- 
erates reliably under conditions 
such as severe shock, humidity, 
dust, and extreme temperatures. 
The unit offers performance fast- 


|* speeds as high a: as 1 Mb 


er than that of a rotating disk but 
consumes less power. In addi- 
tion, fragmentation doesn't de- 
grade its performance. The on- 
board BIOS eliminates the need 
for installing software. 

Phone: (408) 654-5820. 

Circle 1284 on inquiry Card. 


LOW-COST MONITORS 


Sampo Technology (Norcross, 
GA) offers a line of corporate- 
grade monitors. The 14-inch 
noninterlaced AlphaScan SV 
KM-400 ($269) has a dot 
pitch of .28 mm, is Energy 
Star-compliant, works with 
Macs and PCs, and offers reso- 
lutions as high as 1024 by 768 
pixels for VGA and 832 by 624 
pixels on the Macintosh. The 15- 
inch AlphaScan 15mx КМ-510 
($389) and the 17-inch Alpha- 
Scan 17mx KM-710 ($699) have 
similar characteristics, but they 
permit a maximum resolution 
of 1280 by 1024 pixels for VGA 
and 1024 by 768 pixels on the 
Macintosh. 

Phone: (404) 449-6220. 


Circle 1290 on Inquiry Card. 


LINK LAPTOPS TO DESKTOPS 

An infrared device, the JetEye 
PC ESI-9680A, from Extended 
Systems (Boise, ID), lets you 
transfer data from a desktop to 
a laptop without using a cable. 
The unit works with any porta- 
ble that supports the IrDA in- 
frared standard. 
You attach the Jet- 
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Eye ($135) transceiver to the se- 
rial port on your desktop. To es- 
tablish a connection, you aim 
your laptop's infrared port at 
the transceiver. You can access 
data and applications from a 
floppy disk or hard drive or 
send data to a printer. The Jet- 
Eye operates at 115.2 Kbps. 
Phone: (800) 235-7576 or 
(208) 322-7575. 
Circle 1288 

on Inquiry Card. 


FAST, 
TRUE-COLOR 
A. GRAPHICS ACCELERATION 


A 24-bit true-color graphics ac- 
celerator card for PCs, the Max- 
media CX/Pro ($999) uses three 
64-bit processors to give speedy 
performance, From UMax Tech- 
nologies (Fremont, CA), the card 
supports a maximum resolution 
of 1600 by 1200 pixels, can dis- 
play true color when operating 
at refresh rates as high as 120 
Hz, and uses inexpensive DRAM 
chips. Running Windows and 
Autodesk, the Maxmedia card 
enlarges the viewing area beyond 
the screen's limits, creating a vir- 
tual-desktop area of up to 2048 
by 1024 pixels. 

Phone: (800) 562-0311 or 
(510) 651-8883. 


Circie 1282 on Inquiry Card. 
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e the parallel. ports of a computer and printer. Several computers. can : are a pi ri ay 5 


| Circle. 1272 on Inquiry Card. 
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Í and several printers using GoPrint c: can s 1 share an office. 
` Contact: AeroComm, Lenexa, KS, (800) 492-2320 or (913) 492-2320, 
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hat’s Hardware 


RECORDABLE CD FOR UNDER $2000 

The RCD-1000 is a 5-inch Macintosh 

recordable CD system that offers 
double-speed reads and writes. 

A Equipped with a 1-MB cache 

F buffer, the unit supports ISO 9660, 

" HFS, digital audio/video, multisession, 

" and mixed-mode formats. Each CD offers 

" random access and holds as much as 650 
MB of data or 74 minutes of audio. The 


——— 


$1995 package includes authoring software 


and a backup utility. 


Contact: Pinnacle Micro, Irvine, CA, (800) 553-7070 or 


(714) 789-3000. 
Circle 1273 on Inquiry Card. 


FAULT PREVENTION 
FibereMau-FDX ($299), a full- 
duplex Ethernet transceiver from 
MiLAN Technology (Sunnyvale, 
CA), uses the company's Link- 
Sentry remote-sensing technol- 
ogy to search for errors on a net- 
work before releasing packets 
to their destinations. LinkSentry 
handles this task without dis- 
turbing network traffic. If any 
cabling or equipment problems 
arise, the fault-tolerant trans- 
ceiver or hub is notified to dis- 
able the transmitting port. Net- 
works running SNMP can detect 
the disabled port. 

Phone: (408) 752-2770. 

Circle 1280 on Inquiry Card. 


LONG-DISTANCE 


COLOR PRINTING Y 

The ColorBlaster, from PRDS 
(Fremont, CA), handles color 
PostScript files sent over phone 
lines via a modem. This allows 
Mac, PC, and workstation users 
to print their color documents, 
graphics images, and charts from 
miles away on expensive color 
printers or on color copiers that 
are equipped with EFI's Fiery. 
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The unit ($1495) comes with a 
14.4-Kbps modem and BBS soft- 
ware that requests identification 
and billing information from a 
caller before permitting the caller 
to send files. ColorBlaster auto- 
matically processes PostScript 
files and converts fax files to 
PostScript format. 

Phone: (510) 226-8930. 

Circle 1292 on Inquiry Card. 


STORAGE FOR PCS AND MACS 


The Advantage series of storage 
products, from MicroNet Tech- 
nology (Irvine, CA), now supports 
PC compatibles running DOS or 
Windows, as well as Macs and 
Power Macs. To complement the 
line’s PC compatibility, Micro- 
Net is marketing the high-per- 
formance Advantage Host Adapt- 
er ($99) for ISA systems, which 
comes with Tape Mate II backup 
software, as well as software for 
connecting SCSI devices. Prices 
for the Advantage hard drives start 
at $329 fora 170-MB unit; prices 
for a SyQuest-based removable 
drive start at $499 for 88-MB 
capacity. 

Phone: (714) 453-6100. 

Circle 1309 on inquiry Card. 


HIGH-CAPACITY TAPE BACKUP 

The Legacy QIC 10 drive, from 
Legacy Storage Systems (An- 
dover, MA), is a 5%-inch, half- 
height tape unit capable of stor- 


ing 10 GB of compressed data 
on a single quarter-inch car- 
tridge. Hardware data compres- 
sion enables the unit to back up 
| GB of data in 11 minutes; the 
SCSI-2 device can locate files in 
an average of 40 seconds. You 
can connect the external model 
($1800) or the internal model 
($2098) to a PC, workstation, or 
server. The internal device also 
fits in a Legacy SmartArray disk- 
array subsystem. 

Phone: (508) 681-8400. 

Circle 1294 on Inquiry Card. 


COMMUNICATIONS 


ON THE DOUBLE 

The V4-ISA-650T-RJ multiport 
adapter, from Computone (Ros- 
well, GA), lets you add high- 
speed RS-232 serial ports to an 
ISA-based DOS or Unix system. 
Equipped with 16C650 UARTS, 
the adapter ($495) offers supe- 
rior buffering and sustained full- 
duplex data transfer rates of 460 
Kbps. The unit has four built- 
in RJ-45 connectors, complete 
surge/spike protection, and full 
modem control on each port. The 
four ports can share a single IRQ, 
and you can install two adapters 
in the same system. 

Phone: (800) 241-3946 or 
(404) 475-2725. 

Circle 1291 on Inquiry Card. 


HIGH-SPEED SCSI-2 A 


HOST ADAPTERS 

BusLogic (Santa Clara, CA) of- 
fers two Fast and Wide SCSI-2 
host adapters for PCI bus sys- 
tems: the BT-956C ($399) and 
the BT-956CD ($599). Both sup- 
port up to 15 SCSI devices; can 


handle Fast and Wide disk drives 
while running 8-bit devices, such 
as CD-ROMs; are PCI 2.0—com- 
pliant; and feature 32-bit bus- 
master DMA transfers as fast 
as 133 MBps across the PCI in 
burst mode. The BT-956C has 
built-in support for the emerg- 
ing Ultra SCSI specification. 
Phone: (408) 492-9090. 

Circle 1277 on Inquiry Card. 


CONSERVE ENERGY А 


To reduce the amount of elec- 
tricity that’s consumed by com- 
puter monitors, Merritt Comput- 
er Products (Dallas, TX) offers 
PowerMan. The $99.95 package 
tracks the activity of your key- 
board and mouse, turning the 
monitor off after a specified pe- 
riod of inactivity. You receive 
both a visual and an audio warn- 
ing before shutdown. In addition, 
PowerMan provides password 
protection and improved data se- 
curity and lets you tum off the 
monitor by pressing a key com- 
bination. The device works with 
VGA and SVGA monitors. 
Phone: (800) 627-7752 or 
(214) 339-0753. 

Circle 1287 on inquiry Card. 


FOR YOUR EYES ONLY 

The wraparound design of the 
PF50 filter ($119), from 3M Op- 
tical Systems (Roseville, MN), 
preserves the privacy of travelers 
who use their notebook comput- 
ers in public places. The screen 
is legible only when viewed from 
directly in front of the display. An 
antiglare feature improves con- 
trast and reduces glare. 

Phone: (800) 553-9215 or 
(612) 733-4403. 

Circle 1310 on inquiry Card. 
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NSTL Benchmarks Are The Worldwide Standard 


From North America to Asia, South America to Europe, more than 20 publishing partners 
utilize test results produced by NSTL's unique, cross platform InterMark™ benchmarks, 

providing more than 8 million readers globally with objective, real world 
product evaluations. 


Think global — and put INSTL to the test. 


Look for NSTL‘s InterMark test results in Business Week. BYTE, Data 
Communications, LAN Times. Open Computing. PC Digest and 


Software Digest. For more information call 1-610-941-9600. 
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Circle 86 on Inquiry Card. 


| GET ORGANIZED 


DragStrip lets you arrange Mac programs and documents on 
draggable strips and then launch them with a single mouse- 
click. Applications store the most recently launched docu- 
ments іп a pop-up menu off of each application on your 
strips. Dragging ¿ a folder or a hard drive onto a strip displays 
a hierarchical pop-up menu; you click on an item to view it. 
DragStrip supports Apple ControlStrip modules and includes 
its own add-ons, called DragStrip Additions, for such opera- 
tions as changing the system's sound volume or the moni- 
tor's bit depth. Accelerated for Power Macs, the program 


costs $59.95. 


Contact: Natural 
Intelligence, Cam- 
_ bridge, MA, 
(800) 999-4649 or 
(617) 876-4876. 
Circle 1296 
on Inquiry Card. 


| 
` 
4 


pr" i = + 


ei 
[ 
^ 
I nu 
k 
e 
== 
bv, 


THE MORE DATA, THE MERRIER 
capaCD Pro, from EWB (Carls- 
bad, CA), raises the 660-MB 
storage limit on CD-ROM ca- 
pacity, letting you record, on av- 
erage, two to three times more 
information per disc. After ana- 
lyzing the types of data to be 
stored, capaCD Pro uses the op- 
timal compression technique for 
each type. The program (from 
$99.95 for a 100-platter distrib- 
ution license) uses industry-stan- 
dard media; the enhanced discs 
can also be used in ordinary CD- 
ROM drives. 

Phone: (619) 930-0440. 

Circle 1299 on inquiry Card. 


PROFESSIONAL CAD 

Mental Automation's (Bellevue, 
WA) SuperCAD+ for Windows, 
a schematic editor, offers pull- 
down menus, dialog boxes, and 
toolbars. Compatible with MDI, 
the program ($249) lets you load 
as many as 20 schematic sheets 
simultaneously. Editing features 
include automatic bus generation, 
snap to grid, automatic wiring, 
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and title-block annotation. You 
can add your own symbols to 
the library's 2600 schematic sym- 
bols, change the drawing scale, 
and zoom in on a particular area. 
Phone: (206) 641-2141. 


Circle 1311 on Inquiry Card. 


ALL BUTTONED UP д 

MDA (Cincinnati, OH) offers 
two sets of electronic buttons, 
from its Electronic Preview Col- 
lection, for use with any multi- 
media authoring program or pre- 
sentation package. The animated 
buttons are spherical glass ob- 
jects resembling marbles with 
unusual textures; they come in 
pushed and unpushed styles. The 
neon buttons resemble miniature 
neon signs and come in "on" and 
“off” styles. For PCs and Macs, 
the files are offered as 24- or 8- 
bit TIF and PICT files. Each 50- 


iE ed Software 


button set costs $59; there's no 
royalty fec. 

Phone: (800) 359-2964 or 
(812) 579-5063. 

Circle 1301 on inquiry Card. 


BLANKET PROTECTION 
Developed by Atemi (Cham- 
paign, IL) for the Mac, Night- 
Shade (from $199) encrypts all 
communications on LocalTalk, 
Ethernet, and Token Ring net- 
works. You set your preferences, 
and encryption takes place trans- 
parently. The program works 
with ARA 1.0 and 2.0, as well 
as across multiple zones and on 
internets. The program allows 
unencrypted sessions with ma- 
chines not running NightShade. 
A DES or triple-DES module 
costs $99; an AppleShare NLM 
version is scheduled for release 
this month. 

Phone: (800) 542-8364 or 
(217) 352-3688. 

Circle 1302 on Inquiry Card. 


GROUP INTERACTION 

Built on the OLE 2.0 distributed 
container model, Insitu Confer- 
ence (from $269), from Insitu 
(Boston, MA), provides a means 
for groups to generate ideas, edit 
documents, and discuss an im- 
age or document displayed on a 
Windows desktop. Its features 
include multiparticipant docu- 
ment editing and file transfer, 
automated telephony conferenc- 
ing, and a shared whiteboard, on 
which each group member can 
write using one of 16 pens of dif- 
ferent colors. 

Phone: (617) 720-0821. 

Circle 1306 on inquiry Card. 


FASTER AUTOCAD 

From Vermont Microsystems 
(Winooski, VT), AutoMate/Pro 
speeds up the graphics in releases 
12 and 13 of Autodesk's Auto- 
CAD for Windows. The product 
improves AutoCAD release 13's 
pans, zooms, and redraws by as 
much as 10 times and betters the 


speed of erasing and moves by as 
much as 300 percent. In addition, 
AutoMate/Pro (from $295) offers 
a graphical interface for Auto- 
CAD 12 and 13 for DOS. 
Phone: (800) 354-0055 or 
(802) 655-2860. 

Circle 1300 on Inquiry Card. 


IN LIVING COLOR A. 

Color Compass ($129) from 
Praxisoft (Ashburn, VA) simpli- 
fies the task of creating, modi- 
fying, and blending colors on the 
Mac. Using the software's two-, 
three-, and four-color blending 
windows, you can create and ma- 
nipulate colors by changing the 
RGB or CMYK mix. You can 
also drag between windows and 
palettes and maintain links to 
permit instantaneous updates. 
Other features include Superse- 
lect mode, which lets the palettes 
control the blends; the ability to 
display color families; and blend 
reweighting. The package is ac- 
celerated for Power Macs. 
Phone: (800) 557-7294 or 
(703) 729-3391. 

Circle 1304 on inquiry Card. 


A NEW TWIST ON LOTUS 
Multi-D Lite ($249), a worksta- 
tion version of the RServer multi- 
dimensional database server and 
RGUI graphical shell, makes it 
easier to extract information 
from a database and drop it into 
Lotus 1-2-3 release 4 or Lotus 
1-2-3 for OS/2 spreadsheets. 
From Renaissance Information 
Technology (Grapevine, TX), the 
native 32-bit OS/2 application 
lets you filter data and display it 
in a variety of ways. 

Phone: (817) 421-8127. 

Circie 1305 on Inquiry Card. 


NETWORK ASSISTANT 

More than a troubleshooting tool, 
NetReport (from $495) provides 
you with information critical to 
long-term capacity planning. 
From HawkNet (Carlsbad, CA), 
the program tracks over 110 Net- 
Ware internals, providing access 
to real-time data and compiling 
historical data for up to 90 days. 
Customized Windows screens 
display details on every file serv- 
er on the network. To analyze 
network activity, you select from 
12 reporting categories, includ- 
ing licensing levels and revision 
numbers for NetWare, memory, 
disks, and NLMs. 

Phone: (800) 429-5638 or 
(619) 929-9966. 

Circle 2.312 on Inquiry Card. 


STUCK ON YOU 
StickAround Notes ($24.95) 
from O’Soft (Cambridge, MA) 
lets you put electronic notes on 
your Windows display. The heart 
of the program is a note dispens- 
er that’s always on the screen. 
A single mouse-click makes a 
blank note pop up; everything 
you type on a note is stored au- 
tomatically. Each time you start 
Windows, your notes appear ex- 
actly where you last left them. 
Phone: (800) 888-4437 or 
(617) 225-2010. 

Circle 2.317 on Inquiry Card. 


REAL-TIME ^ 
PROGRAMMING TOOLS 


From Quinn-Curtis (Needham, 
MA), Real-Time Graphics Tools 
for Windows lets you create real- 
time displays in applications run- 
ning under the Windows family 
of operating systems. The kit in- 
cludes dynamic graphs that you 
update in real time with smooth 
scrolling and only a minimum of 
redrawing and flicker. Dynamic 
graph types include scrolling, 
sweep, bar, and logic graphs; x,y 
plots; and meters. The base ver- 
sions, for C/C++ ($600) and Vi- 
sual Basic ($500), offer 16- and 
32-bit DLLs. The advanced de- 
veloper's versions, for C/C++ 
($1200) and Visual Basic ($1100), 
contain source code. 

Phone: (617) 449-6155. 

Circie 2.315 on Inquiry Card. 


PLANNING AHEAD 


PlanMaker, from PowerSolu- 
tions for Business (St. Louis, 
MO), helps you prepare, formu- 


Low-Cost Unx CD-ROM 
A Unix operating system for 386 and 
486 PCs, Linux includes complete ` 


source code, programming - 


languages, | hundreds of ‘megabytes of 
utilities, and a printed | installation 
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late, and publish a marketable 
business plan. It prompts you 
to answer questions, shows you 
how to present concepts, and 
asks for financial data. From 
there, it can produce such reports 
as a 12-month pro forma invoice, 
a three-year projected operating 
statement, a cash-flow projec- 
tion, and a balance sheet. Avail- 
able in DOS and Mac versions, 
PlanMaker ($129) comes with 
an on-screen tutorial. 

Phone: (800) 955-3337 or 
(312) 421-0670. 

Circle 1307 on Inquiry Card. 


TUNING IN, GETTING ON 

ICL (Reston, V A) offers Embla, 
a Windows application that pro- 
vides access to Internet mail for 
PC userson Unix networks. In ad- 
dition to the standard collection 
of mail functions for documents, 
the product (from $99) offers sup- 
port for sending and receiving 
spreadsheets, multimedia images, 
and sound files. Embla automat- 
ically alerts you to incoming mail 
and stores messages in folders 
located either on your PC or on 
a Unix server. The package in- 
cludes an editor and enables you 
to create aliases and distribution 
groups. 

Phone: (703) 648-3300. 

Circle 1.303 on Inquiry Card. 
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` includes a demo version of hatin a Te pee development EE and ul one of the first 
native commercial Linux applications. Linux provides support for TCP/IP, NFS, DOS emulation, 


PP, and Telnet. 


Contact: WorkGroup. Solutions, Aurora, CO, (800) 234-7813 or (303) 699-7470. 


Circle 1295 on Inquiry Card. 


Software Update 


Armour 3.45, Norman Data De- 
fense Systems (Fairfax, VA), 
offers a scheduler and a graphi- 
cal virus scanner that now looks 
for 5700 virus strains. The pro- 
gram includes SNMP exten- 
sions for PC-NFS and provides 
modules for DOS, OS/2, and 
Windows. From $129. 


Phone: (703) 573-8802. 
Сігсіе 1325 on Inquiry Card. 


CaliXpress3 3.3, Applied Voice 
Technology (Kirkland, WA), 
for use with OS/2, features an 
improved telephone user inter- 
face and the ability to create 
voice, fax, and E-mail queues. 
You can access all message 
types from one phone call and 
arrange messages by their ur- 
gency, or on a FIFO or LIFO 
basis. From $6500. CallX- 
press3 Desktop 2.0 for Win- 
dows offers TCP/IP support, 
the ability to fax documents 
created in Windows programs 
without using a LAN fax 
server, and the ability to send 
voice-annotated faxes to other 
voice-mail subscribers. Server 
license, $2250. 


Phone: (206) 820-6000. 
Circle 1319 on inquiry Card. 


dbViewer 2.2, Bluestone (Mount 
Laurel, NJ), has full Motif 1.2 
support, a flexible license 
server, a new table widget for 
database results, better secu- 
rity and documentation, and 

an improved interface. $995. 


Phone: (609) 727-4600. 
Circle 1322 on Inquiry Card. 


RoboHelp 3.0, Blue Sky Soft- 
ware (La Jolla, CA), includes 
support for 256-color bit 
maps, a more streamlined pro- 
cess for testing help files, new 
document templates, an editor 
for macros used by the Win- 
dows Help engine, and an en- 
hanced visual! interface. The 
program also comes with the 
company’s WinHelp Video 
Kit for integrating video and 
sound. $499. 

Phone: (800) 677-4946 or 
(619) 459-6365. 

Circle 1321 on Inquiry Card. 
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Quatech's PCD2-F Internal Interface Adapter allows you to 
add PCMCIA capability to your desktop. The adapter is easy 
to install, and supports Type |, Type I| and Type Ill memory 
and I/O cards. The PCD2-F and Quatech's PCMCIA I/O cards 
conform to 2.1 Specifications. The 1/O cards support hot- 
swapping and include configuration software. 


Communication cards for PCMCIA include single chan- 
nel and dual channel RS-232 or RS-422/485 asynchro- 
nous serial adapters, a multi-protocol adapter, and an 
enhanced parallel port. Check out Quatech's complete line 
of communication and data acquisition cards for PCMCIA. 
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asynchronous or synchronous and serial or parallel commu- 
nication requirements with protocols such as RS-232, 
RS-422, RS-485, Current Loop, and IEEE488. 


Expand your system with the DS-100, a dual channel RS- 
232 adapter. The QS-100D is a four channel RS-232 adapter. 
Both feature optional 16550 UARTS, all AT interrupts and 
flexible addressing. The QS-100D supports OS/2, UNIX, 
Xenix, DOS, and Windows*. The MPA-102 is a dual channel 
multi-protocol adapter utilizing an AMD 85C30-10 SCC. Other 
communication adapters for the AT bus are also available. 


Call 1-800-553-1170 tor more information and a FREE handbook of our 
complete line of PCMCIA, communication and data acquisition products. 


Made in the U.S.A. 662 Wolf Ledges Parkway, Akron, Ohio 44311 (Phone 216-434-3154/Fax 216-434-1409). International Distributors: Australla/Interworld 
Electronics 61-3-563-5011, Belglum/ Acal NV/SA 32-27-205983, Brazil/intercomp Electronica Ltda (Sao Paulo) 55-11-8532733, Medusa (Rio de Janeiro) 
55-21-2554745, Canada (Westem)/Interworid VCR 604-984-4171 (Toronto 905-513-7027), Denmark/Jes Rasmussen Aps. 45-4281-6838, England/Diamond 
Point international 44-634-722-390, Finland/Lab Hitech OY 356-0-682-1255, France/Elexo 33-1-69302880, Germany/Jupiter Electronic Systems 49-61- 
8175041, Hong Kong/Brio Technology Ltd. 852-581-1111, India/Computaccount 91-11-224-5159, Israel/RCM Ltd. 972-03-6487885, Italy/N.C.S. Computer 
italia 39-331-770016, Japan/Nictrix Corporation (New Jersey) 201-947-2220, Korea/Sam Boo Enterprise Co. 82-2-5384001, Netherlands/ACAL Auriema 
31-40-502602, Saudi Arabia/Integrated Computer Operations 966-3-895-1827, Singapore/Bliss Services Pte Ltd 65-338-1300, South Africa/Eagle Technol- 
ogy 27-21-234943, Spain/SANTA Barbara SA 34-3-418-81-16, Sweden/SYSTEC 46-13-1101-40, Switzerland/Technosoftware Ltd. 41-64-519040. 


Circle 96 on Inquiry Card (RESELLERS: 97). 
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Essential Products 
and Services for 
Technology Experts 


Mail Order 

Top mail-order vendors offer the latest 
hardware and software products at the 
best prices. 


240 


Hardware/Software 
Showcase 

Your full-color guide to in-demand 
hardware and software products, 


categorized for quick access. 


265 


Buyer's Mart 

The BYTE classified directory of 
computer products and services, 
organized by subject so you can easily 
locate the right product. 


215 


= — = E | 4 
ч -— " — = = OP 
Toshiba T2400C | , 1A 88 27 PACS i 
4 1 à | A j 
SOMME cc ! (АЙ = | Bray [ 
| ог SPECIA À Ef LO 
+ tel shaoks ‘PURCHASE! " ¥ ч 9 € 9 ролен V. 34 
alb. d. Teu , = 1 "afin, J k. “с” a h g F- i. < 3l hb K g 28 
€ 3.3 volt Intel DX27« D] =, WiKe d „О / ops — ы 
BOMHz CPU € 4MB ВАМ std., 20MB "d PAY ue ta/fax modem 
max. Ф 250MB or 320MB hard drive АМТ Г м 1 m o ¢ True V.H: transmit data twice as 
€ 9.5" dual-scan color display ° -— —ü fast аз 14, 400 bps modems € High-speed pole V.84 
e : 
i) Sas te € 8.4" active matrix color (28.8K bpa), V.FC (28.8K bps), V.32bis (14.4K bps) € V.42 
Tyee 1 n É b m ni E 41) ® and MNP 2-4 error correction € V.42bis and MNP 5 data 
integrated AccuPoint" pointing device ¢ ¢ 3 year warranty | AY айтар «PD Ата алф ас values! 
T2400C5, 250MB... $939 9. orm @ Includes fax and data software € FREE! over $300 in 
00€ — : 334 online service offers € 5 year warranty, made in USA 
T2400CS, 320МВ......................... $25: 49.46 cow 45054 or e? e e970 er 
- p E «mU Û EI 
T2400CT, 250МВ........................3287! 9.5 5 CDW 43342 | Internal............................... Û A J.0 Ü COW 45115 
- e cT? O š 
T2400CT, 320MB.......... .$30 8 8.86 cow 43343 External ......... ME Û a 2D COW 45114 
| | ^ ‚ 2 і r 1 
f i # i | < 
| NETWORKING PRODUCTS | METWORKING -— ENN | TAPE а REMOVABLE MEDIA DRIVES | [ .. DIGITIZERS & SCANNER: 
MNOVELL mase 
à - Ultra 16 — em — U BOB да Tepe’ Stor 250MB intemal ................... 151,08 Rann cotor ا‎ өө € 13 
Ultra16 Ethemet терт. —— ш а ie came ا‎ — — T — ا‎ 0 scanner онан 
Uttra18 1087 &pk.... mee = T ape'Stor 4 parallel ро......................... | 
Urva те OBT 24р. mm 15717! | Tape’Stor BSOM itera... 27228 EPSON 
com ы Tape’ Stor B50MB  — | ActionScanner E5600C... — — 518.63 
Uira 16 combo брк... = кар ES-1200-Pr0PC...... naa 423738 
ub TP6 6 
TigerHub TP6B 6 port + BNC OE PACKARD 
Ш. Eiheret 0 - Pub 16 Mountain. Scanjet 3P.... -— ..447 40 
Cal for Prie Novel! Маі Мам uczradea! ScanJet 3P document feeder ... — Т. Т), 
gon С е ия. 3512 Ethernet стона 108T TO-250 280MB IDE i is 3 Bliss. coim: € 158.63 ScanJjet E WASA interface .. A ex 9258.08 
PERSONAL NETWARE V1.0 m 353 Seanet | et 468.50 
T эз PC6SOWS ARCNET TP ........ FS&500 305MB IDE internal ............................ 31 Scanjet lICX transparency ا‎ 77777-03226 
see ARCNET 8 active hub coax SideCar II 305MB parallel... ss AE | "——— a 
ы DURUM — TokenCard 1200-4 4GB SCSI өзйөтъа!............................. 1634.49 | 
PRICING JE 9 T IGE SARE 
COW FOR THE MOST CUFNENT РАСНА = — س‎ MICROTEK 
Ф MULTIMEDIA AND CC B | Scanmaker HG /— 395.2 
3Com — Scanmaker I. cn — BR MA 
3C503 Etherimk l! coax ................................... 159.44 TC5143 Ethornet coax. : ae, is à СОГ crecer soccorso O 
3C5098 Etherlink ЇЇ coax ае 114.14 | TC5143 Ethernet coax Одан kiasa GD 2R Em ANN | 177—2 eee erre EE 
3C5098 Etherlink IIl coax 479.65 1C5143 Ethernet 108T Edutainment CD 2X kit intemal ............ — Tp etn КЕС — 
mink Jil 1QBT ....... 131.14 TC5143 Ethemet 1OBT £pk.. Gamo Blaster CD 2X kit internal. scanner... — , 
3C509B Etherlink Ill 10ВТ Spk 442.36 TC6242 ARCNET 8-01 coax Omni CD 3X kit їлїөта!........................ 
(ик T combo. 193.77 | ТС0245 ARCNET coax. | SoundBlaster value edition Summagraphics 
305098 Etherlink Ill combo 5pk... 576.78 TC5)40 ARCNET port 9. ia нани . 
36579 Etherlink EISA coax ............ -...229.91 TCSOS5 Ethernet 8 port hub TOBT .. „339.47 SoundBlaster Pro value edition Summasketch lil 12 X 12 18 button 289.60 
30578 Etherink 1 04 Pe 229.91 TC4045 Token Ring 16/4... 203.83 SoundBlaster 18 value өййюп............................ | سما‎ b 1? Жук o 
301627 712 port Linkbuilder toBT.. me ..623.87 COW Carries the Compete SoundBlaster 16 MCD....... T—— I$ 
„^^ =" Une of TCNS Products Сай lor Details! SoundBlaster 16 SCSI-2..... ш DT — 
a НЕС 215.58 SoundBiaster 16 ASP MCD.... е LIR) ' 
NodaRunnat 20001. "———— 169.05 SoundGlaster 18 ASP SCSI-2 Innovision DX15F п... ененнен 339.00 
Fun h reaa w TERMINALS SoundBlaster AWE32 value edition.................. 228.39 ы Innovision МХ15Е....................................4@87.44 
Nodeflunner/St 20007... "T3682 Link MCS amber. Жарын ее E 209.28 SoundBlaster AWE32... e 298.95 Mag Innovision DX17F ................................... „639.73 
NodeRunner/Si 2000C «73.62 amber/greerwhite .............. 209.78 — — — | Mag Innovision MXPT7F ................................. 606.97 
V6.0. ...T9.50 Link MCBO 14° color ..............-............ _.-..419.80 Мар Innovision МХ21Е акын 1682.42 
LANtastic V6.0 5 user 320.87 Wee 55 e шы Í Acoustic Res PP570 speakers 35W ............... 219.92 Magnavox CM2089 14° 28........................ 233.60 
| mee p A = a by саси mma —— Acoustic Res PP622 spkra/subwooter.............. 209.20 Magnavox CM2099 14* 28 NI... TT 247.44 
Simply Аман starter Mi. arman ESTP Chinon CDS535 CD-ROM ki internal 249.73 Magnavox CM2015 15° 1024.......................... 293.89 
T-Runner 8 port 108T... А2. as 179.99 Chinon CDX535 CD-ROM kit external ............. 347.88 Magnavox CM4015 15° 12®Ю........................... 347.61 
T Runner 1 port 1087... l——— 199.82 Xi Diamond 4000 Quad CD kit internal ............... 381.14 Magnavox CM4017 17° .31......................... veces 09.25 
—AS P с : ! Diamond 5000 Quad CD kit internal ................ 479.98 Magnavox CM4018 17* 28 s 
— PE310BC pocket Ethernet coax ..................... 309.89 Ensoniq Soundscape wavetable ...................... 108.68 Magnavox 20CM64 20° ...... 
rr PE3 1082 pocket Ethernet соах........................ 267.80 — r* €— UT —Á! Г 1 ۹ a 919.86 
Multiprotocol print server 10BT HP MIO PE310BT pocket Ethemet 10BT .....................288.31 sen speakers 10W ......................, ANS, Te oh gS | 
Murbprotocol prt server 1067 pocket.. PT316CTP pocket Token Ring !!\......................485.@9 Logitach SoundMan Wave ............................... 119.49 NEC XETS ——— 71 
Multiprotoco! 2 printer server combo ............... PPX03 Parallel port multiplezor.......................... 77.80 Microsolutions 2X CD parallel .......................... 322.44 REC NET 175. eran 608.43 
SNAP starter kit-2 computers, 1 printer PS-CE2 PCMCIA Ethernet 108T .....................200.35 | МЕС 2W................ €————— — — w инин у 
SNAP add-on transmitter... и PS-CE2 PCMCIA Ethemot combo ...................255.82 NEC 2V Deluxe ................... asas. м NEC XP15 15 ————— A 00.49 
Fax Authorty Solo network fax server............- PS-CE2 PCMCIA Token Вї..........................4@88.43 NEC 3Xp Ptus............. eere 984.54 NEG ETF кылша — " 1238.86 
IBM nag ri Plus К®............. NEC XP21 21° | " _.......2487.49 
I TAPE 4 ALUA LE | T DRIV | 4 en СЕ * 314* 1eseseso nonne uat in e demas ы 225.85 
IBM Token Ring 16/4 ISA... nee. T" _ TAPE В REMOVABLE LI MEDIA TI Е МЕСИ нннеее тоне ca d Samsung 1501. 15° ev. - .358.75 
IBM Token Ring 10/4 MCA... MM 1. 70. —— ———— з Samsung 17GLs 175......................................... 859.52 
IBM Token Ring MAU... Pie ШЕЕ T NEC 4X6 Kit... „ TI Sony 15SF 15* ТУЛАТ ТСТ Т ИЛҮҮ 2 
" [o2 Qoo MET Sony 178F1 17"........................a TRA 
In Jumbo 250 EMBs 088.34 Pioneer DRM604X 4X 6 disc Sony 20SE1 20* see 1005.00 
° Jumbo sio imtemali.............................. 106,00 Pioneer DRM1804X 4X 18 disc..... ViewSonic 150 15°........ s „387.85 
Jumbo кетт... -— ...206.58 Plextor 4plex quad extemal ViewSonic 170 17'"..........................................T19.78 
cheeses p PROVO Fish от i. MR Jumbo 1400 internal... 380.57 | Plextor 4plex quad internal .....—— 422.72 ViewSonic 21PS 21... =Ñ 1893.70 
EtherExpross PRO/10 —, y Trakker 250 parabol рог.................................... 289.44 Designs RealMagic Ле....................... 219.03 VIREO CARNE 
EtherExpress РНО/10 Fish combo Soi... 605.08 Trakker 350 parallel port 328.91 Sigma Designs ReslMagic ............................... 479.83 е P ЖЕЕ | 
Cte ميم‎ ua ——— سس‎ Trakker 700 parallel port 444.45 Sigma Designs ReafMagic CD Kit 859.22 ADS VGA to TV Elita іліета!.................. 198.82 
EtherExpress 16 10BT ....... — 7993 Powertape 2.4GB SCS} internal... 937.58 Sony CDU-55E 2X Intemal............ 119.84 ADS VGA fo TV Elite extemal ........... 199.83 
EtherExpress 1$ 10BT 2 e 454.13 Powertape 2.4GB SCSI external... 1077.99 Sony CDU-55S SCS! 2X intemal ..................... 168.57 ATI Graphics Xpresson ISA 2MB .................. ..216.80 
E 1696.38 Sun Moon Star CD 2X kit InternaJ................ 149.79 ATI Graphics Xpression У.В 2MB ................... 216.80 
ale an MCA Y DES re Sun Moon Star CO 2X kit internal w/sound ......24 1.76 ATI Graphs PCLOMD .................. 218.60 
Duca ре anak - Ш Teac SuperQuad 4X лети)........................ .24495 | ATI Graphics Pro Turbo ISA 2МВ .............. 399.79 
EtherExpress Flash t08T............. кишш — Ja. Toshiba 3501 SCSI 4X internal ............. nas -329.75 ATI Graphics Pro Turbo VLB 2MB ................... 189.79 
EtherExpresa Flash 10BT EI ee 515.82 138.26 Toshiba 3501 SCSI 4X oxtemal....................... 439.48 ATI Graphics Pro Turbo PCI 2МВ..................... 389.79 
EtherExpress Flash combo s 129.79 Tape 250MB intemal... —— Тие Beach Monte Сало............................... „83.88 ATI Graphics Pro Turbo PCI 4MB................. 596.50 
EtherExpress £o — pk... .... 099,52 Вето 150MB Insider SCSI... „оос 413003 Turtle Beach Tropez 193.67 Diamond SpeedStar Pro ISA 1MB...... nd š 
TokenExpress 16/ "ELA l Батош! 150MB insider IDE .. 288.71 1 M — Аш 307.77 Diamond S tar 64 ISA 2MB 
NetportExpress COAX — GÓC MN 387.07 Bemoulll 230MB insider SCSI. 454.44 ше Beach Monterey ................................... 907. peedS NW 
NatportExpress 1 ТОЕТ M 368.85 MED í——— - ; Diamond Stealth 64 VLB 2МВ VRAM 
MICRODYNE Bernoulli 230MB Transportabia ... entente 454.44 * DIGITIZERS & SCANNERS | | Diamond Stealth 64 PCI 2MB VRAM.............. 
230MB cartridge .... €——— nnl Hercules Dynamite Pro ISA 1MB........... pang 153.40 
МЕ СООТУ ISA JOBT pk "arCalcomp Hercules Dynamite Pro ISA 2MB .................... 197.48 
SA Spk MICROSOLUTIONS Horcules Dynamite Power VLB 1MB................ 149.34 
NE2000+ ISA coax 5pk Backpack 3.5" 1.44MB floppy parallel ..............746.22 DB 1 12X12 4 button... ARR O Horcules Dynamite Pro VLB 2MB .................... 193.28 
NE2000+3 ISA combo... Backpack 5.25" 1.2MB floppy parallel „185.19 DB III 12X12 16 butbon.................................. 208.80 Hercules Terminator 64 PCI 2МВ..................... 339.91 
439.75 DB Ht 12x12 و‎ %g9 ts Hercules Terminator 64 VLB 2MB..................... 326.97 
EISA coax....... Backpack 340MB НО paraiel ...... ....... pressure реп................. —' 4 oi 
NE31200 EISA 1087 .. Backpack 250MB tape backup parallel ............287.58 Drawing Stato I! 12X12 4 bution cordless ........246.98 intel Smart Video Recorder Pro. ...1398.99 
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Texas Instruments i pe ee 
eee 23 — ВАС 
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bit Sound Blaster* compatible sound card Ф Integrated 
Adaptec Fast SCSI-2 adapter Ф Keyboard-integrated | 
pointing device Ф NEW! 9.5" active matrix color display 


F Chap cow 48598 


T1810 200MB mono............................ н 1299.57 
T1910CS 200MB dual color... "1748.88 
T1960CS 200MB dual color ... c 1067.20 
T1960CS 320MB dual colot ......—.-...2]34.70 | TM4000M 
T1960CT 200MB act color.............-..-....... 2599.49 | 
T1950CT 320MB act союг..........................27682 | 
T240008 250MB dual е жанынды —7— — | 

400CS 320 MORE THU EE т-тин 
T2400CT 250MB act союг........................... 2879.558 | DOT MATRIX & LASER PRINTERS 
T2400CT 320MB act color. ..........................-2088.06 | OKIDATA 


MICROPOLIS 
2217 1.7GB 528-2................... TOUS 
3243 4.3GB SCSLI-2................................... ^ 
1936 3GB 5С5!-2................... "-—-— 1298.87 


Conn "= 


184 Turbo ... v 184 LSD TU 78.08 
T4700CT 420MB act соку.......................... 2998.453 | i een ЗИ ә 99.53 


T4800CT 500MB act color............................3999. 84 


T4900CT P75 772MB acl color ... — m 0278.07 | 520 "369. i 
AST eo ae 495.18 Б100................... 209.09 
Ascantia 910N 4/50D 340MB pas color......... 2865.16 
Ascantia 910N 4/75 510MB pas color ............3445.26 
Ascaniia 810N 4/75 510MB act color .............4709.82 BJ10SX ............. We BJ230 ................ — 
! 6000 4/66 420M9 CD.......... 4534.73 


Advantage 7 
Ascontia 910N 4/75 710MB act color .............1999.98 


Advantage! B000 4/68 540MB CD.................1699.83 
Advantage! 6000 5/80 540MB CD...............- 1965.60 
Advantage! E000 5/90 730MB CD.........2408.14 
Bravo MS 4/66 270МВ............................. 1519.57 
Bravo LC 4/100 270MB l 1769.83 WESTERN DIGITAL 


Bravo MST 5/90 640MB... E j 


Canon 


Innova Media 4/66 420MB MT ... — MISS 
Innova Mectia 5/60 420MB MT .......................17T99.00 
Innova Media 5/90 540M6 MT eon 2258.22 
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TBM ThinkPad Portables 


360C 4/338 170MB act color.......................... 1909.00 
ЗБОС 4/338 340MB aet colgr..........................2399.00 
360CSE 4/50D 540MB pas color.................. 3449.00 
960CE 4/500 340MB nct соіог...................... 3090.00 
360СЕ 4/500 540MB act color.......................9449.00 


PC300 Series desktops 


WinWidter 100 inkjet ......................... — PE 
Win Writer 200 taser ......... a ASI. 61 
Winter 400 inser pe 


WinWriter 600 taser ....... 
ушы 300 (4037 5E. БРРМ) ... 
Value Writer 600 


L ust ОСОО B ([:Rnbatics 


Là س‎ m 


Bret Beh Abd зела 


PC300 Series ues T 
PC330 4/50 BMB, 364MB...................-......1 299.00 
PC330 4/66 AMB, 364MB................... — 1889.00 
PC330 5/60 16MB, 540MB............ „2743.00 


$ 
i 
PC350 4/60 BMB, 540МВ............................... 1895.00 DECiasor 1152 4 ppm...................... NENNEN LT, 


SPORTSTER MODEMS 


PC350 4/100 ЕМВ, 54OMB............................2475.00 DECiaser 5100 Û ppm.................................... 1147.20 
PC350 5/60 BMB, 364МВ................................229®.00 
Panasonic COURIER MODEMS 


NI ЕС 1150... ———— —" 3133.49 V.24 intemal w/fax assesses 


Versa V 4/50 250MB dual союн......................2448.77 
Versa V 4/50 250MB act coloy,.......................188B.T7 
Versa V 4/50 340MB act союх........................3124.09 
Versa V 4/50 540MB aci color.......................3518.93 
Versa S VIIS 210MB mono..........................1305.82 
Versa S 4/335 210MB pas = 1448.02 
Versa S 4/50 260MB act Color ............ TU 241136 
Versa M 4/75 250MB dual cir .......................3148.81 
Versa M 4/75 340MB dual сї... — he 
Versa M 4/75 340MB nct CIF assess 3929.95 
Varsa M 4/75 340MB trus dir.........................4349.76 
Versa M 4/75 540MB act cir... ce 4347.73 
Versa M 4/75 540MB hi-res cir... 
Versa М 4/100 MOME асі color .. 


MER LL aereis Dine 
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OPTIMA 144 pocket мах... — 


AT34.09 


C айй 


OfficeJet ame faxucopnierrprinter .... 779.59 
rotor aera tril at fits Prnt rh Cy da thea don tn 289. 75 H 

резче col-—————''— 1775 V.M 
899.68 VH 


УЗА 25.8 Mini Tower wax... e s 
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Varsa M 4/100 540MB hi-res Color ...............S06B. 18 
Versa М 4/100 540MB true Color ...................4977.27 
Versa M 4/100 810MB hi-res Ci ....................3599 84 


Ready 4/86M 420MB 2X СР.........................1825.1# 


PACKARD BELL 


Force 52CD 4505X 420MB MJA...................1449.47 | 
Force 5ACD 4/65 420MB MM..................1448.17 | 
f 


Force 57CD 4/56 540MB ММ................ o 1859.84 
Force 102CD 5/90 540MB МАМ....................... 2158.42 


LabelWriter XL DOS/Win..................................139.B8 
LahelWriter XL Plus DOS/Wia........................-224. 84 


Km Ire eA | !BM 05/2 
| PL a Ç a иф» | 5° Warp V3.0 


üu : multime edi | nc $-l'i* to do more 


| € 3.3 volt SL-enhanced IntelDX47 100MHz CPU e 4MB ® P Hig: اا ا ي‎ MR 
RAM std., 20MB max. € Type II] PCMCIA expansion slot Ë | system. Iu rra 
¢ High performance 524MB IDE hard drive € Internal 16- f rd Play тиза id 


1788.28 


42548 DE E n чаа EEG - 4.29 BC250 


1.27GB Fast-ATA............................ pos 517.97 


Caviar 420MB EIDE ....................... тайне ces od. O8 
LX300 98. Caviar 540MB EIDE ,................................. Wane > = E M1 
ЕХВ70....................274.58 Stylus BOO» ............ 209.88 | Самаг730МВЕЮЕ.......................................2Т®Л@ 
..364. MM | Caviar 1GB EIDE..... s sess 1449.14 3Com Ethertink HIB combs......... š 
mE a CONTROLLERS Hayes OPTIMA oo —Ó MNA 
LQ870.............154.44 AclionLaser 1400..560.84 | Acculogic SIDE 2e e BIOS...............48.90 IBM Token Ring 16⁄4..................... 
LQ11720.................823.54  ActionLaser 1500...458.82 Acculogic чаи. — 
LO2550..................016.99 ActionLaser 1600...757.45 Acculogic SIDE-AVL EIDE, D icm mami 


ІВМ LEXMARK LASER PRINTERS Adaptec AVALOS SCSI2 (p^ mmm 


COMPUTERS | _ COMPUTERS WE HARD DRIVES а CONTROLL 
TOSHIBA ` Teas INSTRUMENTS | 


sa 19.53 


| - ———————— S" S>, 


ee 5 U ACCURA 144 intemal WIAR ......................... 
5400 LB86r.......................... a... 3 ACCURA 144 externa] w/fàx ........ eee 4111,18 
1. fous ACCURA 288 V,34 Internal witax.......... MB. 13 


OPTIMA 144 extamal w/fax................. Tu 374.30 


OPTIMA 288 V. interna) wlan... cine RTE 


| еш ы. \ X. | 0 ө | a 7i à Г] | = = | 4 | 
Бр CRW oiiceTnuenc | ei! | f J | y € y 4 C Un 
` 1 ai VOLI. aL I0, | wp А i : эч, 
© [ d 
MN] FAX (708) 465-6800 ©1905 CDW* Computer Centers, Inc. — BYTE 1206 


T “= 
Mo: y it's easier 


OS? баг. Warp 


n 
PCMCIA support, Plug 
е € y == multimedia capabilities 


¢ Enhanced memory management € BonusPak for OS/2 


€ Supports DOS and Windows* applications 


e 


m Га. R n n 

* tio i CD-ROM docking m | | 3.5 büsdovshséévévevatebvwvernreónate TTE, 910 üu YT 

ON LY! J ] "7 л A O - y | ! CD-ROM РТТТГГТТТГГГГРГҮТІТТУ $494-22322 492a nto r5 „Ф [ 0) T ба 
ч ДДД Aal oF í “P < í x 


ERS | 


5.06 Linksys Etharne! combo 


P andi REA rco uH LR RAP Этте d www n 


00 
————ÁQ 46.76 
————— ARAS 


....54.95 Megahertz V.34 Х3ас&.......................... 
265.45 National Semi NE4100T ethemat 108T 


CDW 47673 
COW 47692 


* Requiren Windows VLE Call far miximam atsa requirementa. 


T AM 69 
„26 


HOBSOD [ГАМ A u etse orones {И Й 
- 
LAN............................... -E 


BC600 
Ай Conner doves Ested irziude compleis stalin BC750 Io m EMEN: 203 
kaninang and зората LAN... 


AY seagate 


341MB P ATA YP 
428M3 F 


m mm. ҮТ 


m"— Ir à. 


...186.87 New Moda Bus Toaster SCSI-2 host.............229.42 


USA Sportster V.34... — 


— 1 : New Media Wave Jammer sound card............248.88 
ne 999.00 Promise 2900+ EIDE VLD...... 5.59.87 Simple Tech 14.4K data/fax енн «АБДИ 
мо! D DEMS & & co I MUNICATION NS =] err APA1460 6С5!-2...............................247.94 


Xircom Ethernet 1007 ..............- 209.56 


intel OverDrive 0Х4/75......,.... a. 
intel GverOrive DX4/100.... Sa me PNE uam 


522.9 [ 


206,83 
485.14 


nternet: info? caw.coirr 


Circle 145 on inquiry Card. 


Xircom Ethamel combo... T 

Xircom Ethemelmodem 108T —— 
Xircom £thermet«modem combo ................ 
Xircom Token Ring 16/4................................. 


Lifetime Warranty! 


421.54 AST Ascentia 900 4МВ................................... 
AST PowerExec 4/3351 AMB ...woocmnnn annees 
AST PowerExec 4/33SL 16MB............... 
HP LaserJet 4L 1MB............................. 
HP LaserJet АР 4MB .................................... 


CALL IBM ThinkPad 755 4MB...............——————- 


ui. 9 
417,02 

-..547.38 
449.16 


= CALLI 


= mus CALL! 


Please cail for other applications. 
Call today for current pricing and avaliability! 


| DG tabrick ^ 


Now with PCMCIA option! 


The newest addition to Datalux's family of space-saving computer products! 
This 1.4kg unit measures only 26x12x5cm (10"x5"x2"], yet is powerful — 4865X 
to 486 DX2/66 with local bus video. Intended for situations where space saving is 


| _ most important, it provides a rugged, portable, flexible PC 
ё Ф solution, bridging the gap between а laptop апа a 
l | | desktop PC. Databrick drives both VGA and Datalux 
ES LCD monitors, making it ideal for industriai control, 
| | vehicle, POS, institutional and presentation 
EE systems. It can be configured as a diskless unit 
(booting from PCMCIA devices or from a network] or a stand-alone system 


with hard disk, powerful enough for today's CAD or desktop publishing programs. 
Hinged lid is removable. 


Orders and Information: 1 800-DATALUX 
24 -hour faxed data sheets: 703 662-1675 


LCD Monitors 
Datalux stand-alone monitors are available in both 1.8 
kg. desk/wall (which folds for portability) and 2.7 kg 
mobile/industrial, 64-grey shade, mono or 256 color 
DUAL SCAN versions. Both are 9.4” diagonal 640 x 
480 VGA and can be fitted with optional touch 
F screen with integrated touch controller. The 
mobile/industrial unit [pictured with swivel 
| The popular l.Okg desk and тооп!) is in a rugged aluminum housing with sealed front беге! and 
.4kg portable fiat models controls. All models plug directly into the Databrick or are supplied 
save 60% of the normal with a 16-bit ISA bus controller. 
desk space, with full-travel, 
tactilly responsive keys. 


Space-Saver 
— 


Desk/W/all Package 


Footprint is only 28x 16cm The Databrick combined with our LCD monitor is an L 
|. (11x6"), but the 100 keys ideal solution when you need a complete, compact 
|| have standard left-to-right PC and screen in a single unit. When folded or 1 
spacing. Both models аге mounted on a wall, this 4 kg unit measures only | 
XT/AT/PS2 compatible and 29х24х11ст (4.5x9.5x1 1") and is rugged enough I 
are available in many to survive as a touch system in harsh environments 
languages. such as kitchens or factories. 
1 
| | DATALUX Corporation Datalux International, LTD 
| | I55 Aviation Drive Euro House | 


| Winchester, VA 22602 Curtis Road, 11 Old Water Yard 
Phone (703] 662-1500 Dorking, Surrey, UK RH41EJ 
Fax (703) 662-1682 Phone 44 + [0] 306-876718 


Circle 151 on Inquiry Card. HER 44 + [0] 306-876742 


American Made 
Space-Saving Computer Products 


75- to 90-MHz Portables 


Dolch 


olch's L-PAC 586 90 MHz is a unique system, 

designed primarily for engineers. Its 16-pound lunch- 
box-style design (10.9 by 15.7 by 6.3 inches) is remi- 
niscent of early luggables, but it is intended to be a true 
desktop replacement rather than a mobile companion. 
You can easily install up to three 16-bit ISA adapters and 
enjoy a full-size, 101-key detachable keyboard with a 
dedicated numeric keypad. It has fold-down feet on the 
bottom and a handle on top, but you won’t want to carry 
the L-PAC too far. It doesn’t run on battery power and 
lacks an integrated trackball and built-in 16-bit sound; 
however, it does provide two conveniently located Type 
II PCMCIA slots, and you can configure it with up to 64 
MB of RAM and a 1.05-GB hard drive. The Pentium- 
powered L-PAC | — 
holds an FCC Class g me 
A rating and a steep 
price tag. Its $8975 
review-configura- 
tion price includes 
32 MB of RAM 
and a 1.05 GB 
IDE hard , 
drive. ^ 


C em 


DO THE ELECTRIC GLIDE 


By The Time You Read This.... 


Between the time we began testing and the time you read this, 
vendors will have upgraded their lines with yet more impressive 
features. Two notebooks in particular caught our attention: Tad- 
pole Technology's Pentium-powered P1000 (it won our "Best 
Portable” award last November at Comdex) and Sharp Electron- 
ics’ PC-8900 multimedia notebook (particularly impressive due 
to its advanced LCD technology). 

Tadpole designs workstations, and the P1000 is no exception. It 
runs on Intel's 3.3-volt 100-MHz 815/100 CPU, has an integrated 
256-KB level 2 write-back cache, a PCI bus, PCMCIA and SCSI 
interfaces, and maxes out at 128 MB of DRAM. The P1000 has an 
active-matrix 10.4-inch TFT (thin-film transistor) display panel, 
internal microphone, speakers, and audio in/out ports. With a bat- 
tery, the P1000 weighs 7.5 pounds and has a base MSRP (with 8 
MB of RAM and a 340-MB hard drive) of $7495. 

Sharp's PC-8900 runs on an Intel 486DX4/75 processor and 
has an infrared port, a Type III PCMCIA slot, and an Alps Elec- 
tric GlidePoint (see “Do the Electric Glide"). Its 10.4-inch active- 
matrix screen consumes 20 to 30 percent less power than Sharp's 
previous LCDs, runs off a VESA local bus, and internally sup- 
ports 640 by 480 pixels by 256 colors. Its multimedia features 
include 16-bit sound; integrated speakers and microphone; and 
the ability to mix, edit, and synthesize audio files. Weighing in at 
6.2 pounds, its target price is $4999, 

—Selinda Chiquoine 


The GlidePoint from Alps Electric offers a unique alternative to 
traditional point-and-click devices. By gliding your fingertip 
across the GlidePoint’s 2.52- by 1.9-inch nonmoving surface, 
you control your screen’s cursor. Because it has no moving 
parts, the unit never needs cleaning. The wafer-thin pad pre- 
sents a major threat to standard pointing devices; it’s rapidly 
gaining marketshare. 

Alps Electric applies field-distortion sensing technology, a 
form of capacitance-sensing licensed from Cirque (Salt Lake 
City, UT). Two layers of fine electrical conductors in a planar grid 
create an electrical field on the GlidePoint's sealed surface. 
When your finger {pencils and erasers don’t work) touches 
the surface, you distort the pad's electrical field, allowing it to 
track your fingertip as it moves across the grid. You can “click” 
by tapping your finger lightly on the pad, but the GlidePoint has 
three buttons as well. The driver Alps provides is simple to 
install, and with it you can program the third button. The Glide- 
Point also works with Microsoft mouse drivers. 

Although Alps touts it as a "natural finger pointing move- 


ment," expect to || 
spend a little time get- 
ting adjusted to the 
new technology. If 
you’re not unhappy 
with your current 
trackball or mouse, 
the GlidePoint might 
not be worth the $96 
investment. The Twin- 
head Slimnote 5100T 
and the Apple Power- 
Book 500 series currently incorporate trackpads; expect to see 
more notebook vendors adopting the trackpad technology soon. 

Epson America, Inc., has announced that all the systems in 
its ActionNote 800 series will offer internal TouchPads, and 
WinBook Computer’s WinBook XP line will offer internal Touch- 
Pads or trackballs (centered in front of the spacebar) as a pre- 
installed option. —John McDonough 


The Alps Electric GlidePoint pointing device 
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HONORABLE MENTIONS 


The Digital Equipment HiNote CT475's 
LCD status display is highly visible. It is located to 
the right of the screen, unlike the majority of 
systems which place their status indicators on the 
display hinge or above the keyboard. Status 
indicators are especially useful if they display a 
multilevel battery gauge, and the HiNote's does. 


The Compaq LTE Elite 4/75CX Model 510 

features a built-in AC adapter, eliminating a bulky accessory. The 

IBM ThinkPad 755CD Notebook includes a 12-foot power cord 

and a 3- -prong pepa that pops out of the AC adapter's box, so there's 
N— no need for a power cord 

BO between the adapter and the 

M | wall socket. However, be 

careful: IBM discovered that 

| the adapters labeled model 

"| AA19210, with a date code of 

Ew 9452 or lower, may present the 

risk of electrical shock. 


HIGH-END NOTEHOOKS 


The Panasonic V41 Multimedia Notebook 
PC features an internal double-speed CD-ROM drive. 
The drive lies beneath the keyboard, which opens with 
a conveniently placed latch on the notebook's front. 
An adjacent slot stores a CD. The IBM ThinkPad 
755CD Notebook and the Aquiline Cyclone also 
feature internal double-speed CD-ROM drives. 
However, you must remove IBM’s floppy drive to NIE Although no shocks have been 
Two innovative power designs. The 


install the CD-ROM drive, and the Aquiline ships with ThinkPad's is on the left and the LTE reported, IBM is voluntarily 
an external—rather than internal—floppy drive. Elite's is on the right. recalling these units. 


P 
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4 The Compaq LTE Elite 4/75CX Model 510's integrated trackball is awkwardly placed. 

You must take your right hand off the keyboard and grasp the right-hand side of the display to use the 

| trackball. However, its molded buttons (shown below, left) located on the back of the display panel 
conveniently fit your fingers. 


The Zenith Z-NoteFlex received an above-average MES 

rating for the feel and response of its 82-key keyboard. [Ail 

| However, we found the symbols on the Home, End, | 

pa PageUp, and PageDown keys to be very cryptic and of little = 

Cani use to novices. And because there is no hard-copy User's ME 
Guide, you must consult the system's Windows-based on- { 

line documentation to decipher the function keys' function 


ғ 4 The placement of the trackball 
on the AT&T Globalyst 250, NEC Versa 
| M/75, and NEC Versa M/75 High Resolution 
(whose exteriors look identical except for 
their color and displays) makes it difficult to use. These trackballs are located 
| on the front of the system in between buttons for selecting and dragging. 
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Up to 4 Users can Access. 

Multiple PC, Macintosh and 

Sun Computers from a 
Central Location! 


А Multiuser 


Up to 4 users have simultaneous access to any 
attached computer! 


® Multiplatform 


Supports any combination of PC, Macintosh and Sun 
computers; use any platform's peripherals to access 
any type of computer in the system. 


® Multimedia 
Every user has full multimedia 
capabilities; supports keyboard, 
mouse, video, 8 eakers, 
microphone an : 
serial port. 


COME SEE US AT 
CeBIT in Hannover, Germany, March 8-15, 1995 Booth #M9, M10 
Networld & Interop in Las Vegas NV, March 28-30, Booth # 5839 
COMDEX Spring in Atlanta, GA, April 24-27 1995 Booth #N5762 


RS TH poc 


3^ 


4912 Research Drive * Huntsville, AL 35805 USA 
(205) 430-4000 * FAX (205) 430-4030 


| PC isa registered trademark of International Business. Machines Corp. Macintosh is a registered trademark of Apple Computerinc. 
orpora 


Sun is a trademark of Sun Microsystems. Cybex, Commander, AutoBoot and 4xP are. tr demarks of Cybex Co 
Dealer Program Avialable Made in USA 


Circle 147 on Inquiry Card (RESELLERS: 148). 


AST 


You Can’? Beat Iis Value 


AST Ascentia 910N 


A 10.4" Active and 10.3" dual scan displays 

A NEW! Lithium lon Battery for extra long life 

A PanVision graphics for up to 1024x768 resolution 
A 2 Type ll or 1 Type III PCMCIA slot 


Processor Screen Hard Drive — Price 

486DX2/50 10.3" Dual Scan 340MB $2949 

4860X4/75 10.3" Dual Scan 510MB 3439 

486DX4/75 10.4" Active —  510MB 4719 

Before You B 486DX4/75  iO4'Acive 700МВ а — 4999 
TIAAST 


NEL» IBM 
PACKARD BELL 


Ascentia 910N 


10.4" Active 
Matrix screen 


Ascentia 9101 | #2 


Ascentia 810N 


А. LARGE, 10.4" dual scan displays 

А 4MB ВАМ expandable to 20M 

A Removable hard drive and floppy drive 
А 2 Type ll or 1 Type Ill PCMCIA slot 


TOSHIBA, HP 


Model Screen Hard Drive Price 
48803266 — 10.4 Dual 250 | 
Don’t ia for Less gro  10.4DualScan Y 2539 
"E 4860X2/66  10.4DualScan 510МВ 2689 
D, = 
ad iy Ar ery Business Lease: $88/mo. 


Guaranteed Lowest Price 

AST, AST logo are trademarks of‏ .45| اا 

30-day Money Back Guarantee — Reaches AST Research, Inc: All rights reserved. 

Never a Restocking Fee — 

30-day Price Protection 

m m Texas Instruments 
Lifetime Toll-Free Technical Support (Ж 

FREE Hardware Configuration. Pentium-Power With PCI Bus 
FREE Software Installation Ney 
Same Day Shipment _ ` TravelMate 5000 7 M5000: 


Pre-Installed Software Discount _ 
All Il Major Credit Cards Accepter Credit Cards Accepted — —— 
Never a Hidden Surcharge _ 
$4.95 Shipping on Most Peripherals 
Compaq Authorized for Direct Marketing 


Hewleti Packard and IBM Authorized 


— Á PCI bus architecture to 
optimize Pentium proces- 
sor performance 

- A Removable hard drive 

A. 2MB Video RAM 


90 Days Same As Cash А 16-bit sound, speaker, 7 : 
Low-Cost Business Leases _ ~  microphoneand MIDI ДЕ 
Volume Purchase Agreements = 

Customer Satisfaction Is Top Priority Processor Screen Наг Drive 


Pentium 75MHz 10.4" Active 810MB 
Call for Guaranteed Lowest Price! 


RUN : TravelMate 4000M 
یساس‎ нери the pou а перио ө, A. Brilliant color display as low as 
rating taa ue m nag 


pertomanceinits А 16-bitsound card 
t e rect sellers А Integrated pointing device 
B] А 2 Type Il or 1 Type Ill PCMCIA slot 


Processor Screen Hard Drive Price 


ЯА 186DX2/50  9.5°DualScan 340MB $2549 

E O ОИ 55500250 вадиме —  459MB 3219 
‘COMPLEAT |: RAE to PA ET. 486DX4/75  95'DualScan 455MB 3399 
——— Aa ioys io 
4" Active 9 

CALL TODAY! 4B6DX4A00 9.5" Active 525MB 4799 


Business Lease: $94/mo. 


CD-ROM 


800-298-4727 да 


Dock 
Internet:sales@pcscompleat.com TEXA XAS ا‎ M Wow Dale 
! ional - 
nternalional (508) 624-6400 INSTRUMENTS $809.99 


| A 2 Type ll or Туре 


Compa 


Dependable an 
Contura 410 


pag Free 
A 486DX2/50 processor 
A 4MB RAM expandable to 20MB 
А 2 Type Il or 1 Type 11 PCMCIA slot 
A Large built-in trackball | 
A MS-DOS, Windows 3.1, 

Tabworks, Lotus Organizer 

Display Hard Drive Price 
9.5" Dual Scan FNB $2369 
8.4" Active 350MB 2839 


Business Lease: $87/mo. 


LTE Elite 

А 4/8МВ nte exp. to 20/24MB 
A Built-in AC adapter 

А Removable hard drive 

A Sas DA li ч Type ill 


A Inte ake trackball 

А MS-DOS 6.2, Windows 3.1, 
MS Video for Windows | 
Run Time, Tabworks | 

Processor Screen — Hard Drive Price 

486DX2/40 95, DualScan 170MB $2359 | 


as low as 


4860X475 95'Adive 510МВ 5199 
Business Lease: $87/mo. 


LTE Elite 
FREE Smart Station on selected models 


L for details! 


® 


The Ultimate In Portable Multimedia 


ThinkPad 7556E, IE andthe — 
inkPatP . Hard Drive — Price 

A ep 00 processor a Dual Scan 340M8 594899 
w/16KB cache 1ü4'DualScan 540MB 5299 

А GMB RAM ех. to 40МВ — io, DuaiScan S10MB — 5849 

A Brilliant Black Matrix оп Array 40 „а. 340M 6209 
10.4" Active display 104'Actve 540MB — 6649 

A Built-in 16-bit stereo sound, 10 p Active BOMB 7199 
14.4 data fax modem, tele- 104 Аме  540MB 7599* 
phone answering machine & 104 Active StOMB 8149* 
speaker phone (DSP software i p. e». built-in CD-ROM Drive 
upgradable chip) ia 


A infrared ports for wireless 
data transfer 

А 2 PCMCIA Type II slots 

A 20 popular software titles 

The ThinkPad 75560 Multimedia 

notebook also includes: 

A Removable full-size 
CD-ROM drive 

A Enhanced video, stereo 
Speakers, 


| gr 755CD 


А MIDI/oystick port 

A, Additional multimedia software! 

ThinkPad 360E та Hand Drive — Price 

Notebook 95'DualScan 340MB $3049 

A4MBRAMexp.to20MB 35 DualScan 540MB 3449 

A Modular design with lift up 8.4" Active 340MB 3099 
keyboard, removable hard 8.4" Active 540MB 3449 
drive & floppy drive Ec тш 


as low as 


$3049 


PCMCIA slot 
А IBM DOS 6. 3 Windows 3.1 
& 15 FREE software titles 


- = Call б 
mane Direct Produc vide 


d EM 


800. SAN 727 


2 Р; ate ellit о Д loteb ook < s and Sate Z! Il te Pr os 


ih + - ч f a E ten 3 ( 
Репо formal пс an Outst fant lini g Price x 7 ' zi ‘Ol Dre — 
A Built-in AC Adapter (T2100s ы Model Processor Screen Hard Drive Price А 75MHz Mobile Pentium Processor - 
A. 2Typellor 1 Type ШРСМСІА slot-T2100 series, T2100 4860x250 95'Mon 25018 CALL А ВМВ RAM expandable to 40MB 
сту | os | T2100 4860Х2/50 104'DualScan 330MB CALL А 772MB hard drive. 

ype ll and | Type! | PCMCIA slot-T2400 series T2100 4960Х2/50 84" Active 330MB CALL “A 10.4” active matrix color display 
A 82-key keyboard (12400 4860Х2/50 9.5° Dual Scan 250MB $2469 А 1 Type Il and 1 Type Ill PCMCIA slot 
A MS-DOS, Windows 3.1 T2400 4860Х2/50 9.5"DualScan 320MB 2619 ^ А Accupoint integrated pointing device 
A. Accupoint pointing device $ ae inii d iis deis E A um ОЦ System, built-in micro- 
4 Enhanced power management T2450CT 486DX4/75 9.5'Aclive 320MB 3969 EE 

| Ё T2450CT 4860X4/75 98° Activa 500М8 4269 | А MS-DOS 6.21, Windows for Workgroup 3.11, 


Call About The NEW T2150 Windows Sound System 2.0, Indeo 


Business Lease: $90/mo. Video, and MS Video for Windows Run Time 


T4700, T4800 and T4850 


Sight, Sound & Processing Power 
А Brilliant color display with local bus video 

А 1 Type ll and 1 Type Ill PCMCIA slot 

A. Microsoft Sound System, built-in 


With Built-in CD-ROM Drive 


Portégé T3500 —— 


Award-Winning Subnotebook 

А Ultra-portability at only 4.4 lbs, 

А 8MB RAM expandable to 24MB 

A. PCMCIA Type l! slot ü 


- TOME ' 
Pentium | 


A External 3.5" diskette drive microphone, audio out port 
А Integrated AccuPoint pointing А MS-DOS, Windows for Workgroups 3.11, 
device UltraFont.Indeo video compression software 


Hard Drive Price 
250MB $3469 


Processor Screen 


4860X2/50 8.4" Active Model Processor Screen — Hard Drive Price 


T4700 486DX2/50 9.5" Active 320M8 $3079 


, T4800 486DX4/75 9.5'Active 500M8 4189 
Business Lease: $114/mo. T4850 486DX4/75 10.4" Active 500MB 4519 
T4850 486DX4/75 10.4'Actve 772MB 4829 — 
" 10.4" Active 
Business Lease: $101/mo. Matrix Color 
| Display 
NEC Hewlett-Packard 
VersaS B^. Versa V HP OmniBook Note- HP OmniBook Note- 
АП КЩ A ANB RAM expandabieto 20M8 = book PEs 4000 Series book PCs 600 Series 
rive and only 4.7 Ibs. ype li or 1 Type S 
A SurePoint integrated pointing device А Removable hard drive pean pores ی‎ Eia 


Processor Screen Нагі Drive Price Processor Screen Нагі Drive Price 


A Removable floppy — add 2nd battery 486DX2/50 8.5' Dual Scan 170MB $2549 


A 2 Type |! or 1 Type III PCMCIA slot A MS-DOS 6.21. Windows 3.1 


n 
4B6DX2/50 10.3" Dual Scan 340MB 


A Only 4.7 Ibs. 3349 486DX2/50 8.5" Dual Scan 260MB 2829 
Processor Screen Hard Drive Price Processor Screen Hard Drive Price 4560Х2/50 10.3" Dual Scan 520МВ 3729 486DX4/75 8.5 Dual Scan 170 МВ 3099 
4865/33 95'Acive 210MB $2179 486DX2/50 9.5" Dual Scan 250MB $2369  486DX2/50 104'Active — 340MB 4459  486DX4/75 8,5" Dual Scan 260MB 3379 
486DX2/50 9.5" Active 260MB 2369 4860Х2/50 9.5'DualScan 340MB 2499 4860X2/50 104'Active 520MB 4839 Р 
4860X250 95" Active 350MB — 2549 4860250 95 Active 250М8 2889 4884/00 103 Dual Scan 340MB 4069 HP LaserJet Printers 
3° Dual Scan HP LaserJet 4L... ,.,,...... «$499.99 
neun ДЕЕ Sei 3399 4860X4/100 10.4" Active 340MB 5179 Hp F: oe Ma^ 
Business Lease: $80/mo. “86DX475 95° Аме 540M8 3779 #6000 104 Ade 520MB 5559 НР LaserJet AML ......... 01999 
Business Lease $87/mo. ——— кг 
MAT ONERE О sÇ : HP LaserJet 4L 
a | I ; = — V area 
| Ver "ç 2 M na Vers; id P " ы = _ Versa | Now Only $4999 
ye Па were d Muti qot | | InkJet Print 
А 2 Type nkJet Prin ers 
A Ren маме ddr VE cay s Son HP DeskJet 320.......... .....$209,90 
A Integrated speaker and microphone HP DeskJet 320 
A MS-DOS, Windows 3.1, Windows Sound w/Sheet Feeder ,.. ...........359.99 
System, MS Video for Windows Run Time HP DeskJet540.,.............. 289.99 
Processor Screen Hard Drive Price — НР DeskJet 560C ............ 479.99 
486DX4/75 9.5" Dual Scan 340MB $3219 HP DeskJet 1200€. ............ 999.99 
486DX4/75 9.5'Aclive 540МВ 4199 | HP DeskWriter 320 ..,........ 299.99 
4860Х4/75 9.5" High Res. 540MB 4589 | HP DeskWriter 320 
486DX4/100 9.5"Active 810МВ 5049 = w/Sheet Feeder .,........... 359.99 
Pentium 75 9.5°Active 540МВ 9099 ol DeskWriter 540 ............ 289.99 
Pentium 75 9.5'Active 810MB 9999 as low as HEWLETT ® HP DeskWriter 560C ..........479.99 
$3219 f; HP DeskJet 1200C/PS ` 1589,99 
Business Lease: $106/mo. ZÜ PACKARD 205 a s 
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WE ACCEPT Еп 
FROM QUALIFIED FIRMS 


т" 
181 m" тыз 
Bod - 650 600 550 
ruaa 13 00 9 pû 500 ? (Q 
iin om = 1100 r 600 
64554 - 1100 900 3 00 
TëKx4 - 800 7 00 500 
bry UE: 1 - $9.00 39 00 2100 
p" Я pe — ass T =a w Ts 
Individual D-RAM Chips Шы, Math Chips 
"EPI "A 
LEE A e 2m 
{Megat E à {4 rm bes} BLAT-1 79.00 
feed - ах MOD жу = &287-XL 49 00 
"Мери Ce Pij = на 2m rd - d 
Page De) = m 645 {ж 58 80387-15 DX 33 00 
meatus De - - 5 > - 8387-20 DX 44.00 
Tale: = "us ux {пш - 8C6357-DX (Opes AZ) 74.00 
Dui Vides Те > 26 ию 15 M487-SX (Does Alf) 223 00 
л ~ ли um . M inet SX (Does All) 63.00 
cr г 3 38 fT 28 Ime SL Mobi 69 00 
ип E : - x 200 те 165X 39.00 
Peat - - no + - теі 205X 4300 
11б Ve: Zo oo BY -  - Lowest price on intel averia chips 
alaf б 
| AMBRA — | 
Ambra Pentiom-60 A816 Meg 175 00/363 00/599 00 
Ambra NG 42581 2/48M 109 0209 007449 00 
Ambr Н Senes 41216 Meg 189 00243 00563 00979 00 
Amica SH Senes 4716 Меј 16900799 00 
Ambra Sprinta SLC И 14 6з 0031920 
Ambra N-75, N-100 417 185 00/363 ns 00 
* 
| — CYRIX DR хх 386 to 486 Upgrade 
© K | Ва. u a’ М 
* ingle chip upgrade воласа CX488 DRY2-25/50 ._.. 229 00 
* Glock doubling technology DRx?-33/66 ........279.00 


CX486 
° Compatible with induxiry standard 3860X CPU socket | CX485 SAX2 25/50... 229 00 
° Compatibie with DOS. Windows, 3X, 052 1 3and 2 1 
* Urs inary tarairi rif chig 
“агенси анин 


шк т WI | MODI 


Lo: p c 
k ~ V ~ ps ajah | 
| SIMM МС A MODULES ( Add $5.00 for SIPP) | 
SONS SONS TONS ang 100N$ 
Meg x 9 (3 chip] - 00 459) 4200 4000 
— š 9 chap) - 4900 34605 4300 410 3900 
- - 15400 14900 13900 
x 9 (9 ctwp - - 0 - E 
16Meq % 9 } 669 
| aga n IN CA! j 
[ 72P IN SW YEY! MS (EISA) | 
36 1 mg - = - 6900 5900 = 
36 2 mg مه‎ = ~= 8400 M ~ 
x 36 4 mq = - 18400 17400 16900 - 
8 mg = - 35900 34900 33500 — 
16 mg - - $698.00 539.00 539.00 = 
22 mg - - 1149.00 109800  — - 
664 mg - - - 2349.00 - - 
4mg - - 15800 15400 15400 - 
t Ay. A - - 432900 219.00 319.00 - 
- - 48920 47900 47900 = 


С CYRIX РАМАТ [Н PROCESSOR ` 


Programa executed | up to 3X taster >| Plug 4 object coda compal. wilntel 

81087-40Мн: - Pic ыз 83087-33MHz ~ 49.00 83587-255Х Ver. — 49.80 

53837-335X - Wesk'" rated #1 over all math chips 
9 Year Warranty * — s. sae 8 


.Uf&nADED AST FART PRICE 
Brava LC 4/253, 4/33, 43358, 4/405, Abid аә 300987-003 174 0 
кт 500987 -003 = 330 10 
йе, 5Q0987-004 asa 00 
NMa 500987405 1393 00 
Premium 486/25, 25F, 33, 33E 
Premium 386/23TE, 486/25TE. ITE 
Prem Sere. Pam |! 1965020 23 
Prem 138625 386/13, 40633 Dag 500780-001 эмо 
Premium 386/331, Prom IGIS Ырп 
Prem. Н 38653020. 2% dg 500750-004 15900 
Premium 38625, 33, 355/331, 186516, — 1Meg 500700-003 53.00 
Piemia 4/335, 4/13. & 50D, 4860 kieg 591159-002 373.00 
Premi 1T6Meg 50:159-003 729 00 
Prema 32у 1159-004 14859 60 
Prom [£L] $21159-008 311: 50 
AST Cupid Bd "m 300818-001 179 00 
| ZENITH n М ЕМС ЛОВУ | ' MO )DULES | | 
MODEL AMT. - UPORADED | AST PART # PRICE 
7306/33, 25, 20, 33€ ZA3SBODME n 
2388/33, 25, 20, 33€, 456/25E taney ZA3BDOMK 180 
Z3BESX 2Meg _2405- 1 modules 119 09 


Ё - | MAGNA NOX 


х-16 6, 385SX-20. 4865X-20 & 384-33 all ave 


T2PIN SIMM: 
_ 4MEG- 160.00 8MEG-349.00 — 16MEG – 659.00 


MEMORY BOARDS 4 


-.. BOCA AT PLUS 


18 BIT MEMORY В BD. FÜR paler 386 AT * QK-BMe3 B3. 4.0 LIM Compat • New 5 
Yt. Warr. Convent.. La es Extnd Memory • Supports 005 05/2, LIM/EMS & | 
| EEMS + Versatile Split Memory Addressing • Operates w/CPU Speeds to 33 MHZ » 
Supports Desqview, Muttask operations • Bd. made by Boca Research, AT plus 
. OK- 584.00 2Meg - $159.00 00 4Meg - $239.0 - $239.00 SMeg - $399.00 


| BOCA XTSBITBUS ` 


« Expanded memory for XT * Lim 4 0 compat. 0-2Meg • Uses 256x1-100 
Ск - жен мири 2ме ~ $222.00 


Tu F — me Lo p 

E "T p ГУЫ" & 
IE M P/S? 39BIT P og PI > UP В] 
4 di д 1 dh” i 


285/3865 
1MEG ~ . — 1MEG- 5900 


ПЕЕ Ext Epod Menor Be fer FST TE a ҮҮТ 


багы mia нин нәф 


an : З BMEG ХРАМ! ч om 
for a! IBM 


T 
ЕТЕТ me 40LIM 


OK – 119.00 21465 – 199.00 4Meg – 283.00 bMs- 449.00 


310-539-0019 


Prices & Availability 
Subject to Change 
Without Motice 


FAX: 310-539-5844 


W 
CHANGE YOUR 286 TO / 
س‎ m Cock 286 (CPU p — ae 
—— — 16K of ternal Cache — 286; CPU. РОА Types 2550 MI Z 
* Sophy ex stro £06 Processo 


CALL FOR OTHER EVERGSEEN PRODUCTS w + 
Y k; E 
B IF 25/1 .Р5/0 MEMORY МОР! 0 
КАМАА UND AAA | 
ШИ PANT NO WORKS WITH май. ho 
3065341 (STK 3200 
XF5360 (2м! 30-296. 25-755 50 MT HA ED 19470 
5450075 | Ule) 00-241 7900 
5450079 (2M 80-111,311-124, 21, A 18: $400 
6151060 14 3 00-471. KT GAG). 80-01, 90-291 185 60 
64506043267196 [Mec] 70-061. um M 1 M ies LESH. P 9900 
565 65 Station 120 & 132, SSX 34.5 АХ 
6450608 j Ew as B2! 841, SSX 145 FSA va Pt 325T 90 00 
TEXB955 (1 } 35 00 
ا‎ A 4051 $55X 6550 545 £545 115 00 
87F997189251199 (Uez) SSSA, 5515, 6,5X SISK. 25SX, JMS 175.00 
1057035 (412K PS1 286 4900 
ie PSI P/51:3065X-2121 10900 
9279694 {Ае PSI & Рг51/5465Х e 19300 
9237200 (мер) PSI E Consu tard 175 00 
9267201, 7363131 (Meg) ушы |! — L Ea ы 17500 
T303132:32 7203 ) Ма Poit Pertot mance, PC Server ASE 23900 
6061522:92G67204 (1fideg) Value Pont Performance, PC Server O56 629 00 
y Value Pout Performance. PC Server 4. 1239 00 
6450902 (?Mey) 56 57 575X 90, 95, 2:75 S7SLC 90.00 
Value Point 77 486DX2. 496SX, SVA B5 
6450128020 7200 (4M) Pes 90 95 P-75, 9? 51C, 56 SESLC PySt o 175.00 
خا‎ 2133, 2155 Мар: 77 49052. 4865X, SVRAS 
77 406052. AMSX, SVA 85 
AEE SEE nbus 75, о i32 
1 T 
Valut Port 77 446022, 4865X, SUN 85 
6151158 (4Meg " 486, З5ХР, Dd in — d 199.00 
6451159 ( dB, ad ФБА { nstall in pars 399 00 
(15 Ме ect) 9595 А. A 
Im: IBM NOTE Et BOOK & اھا‎ PTO OP P MEMORY | 
БЕТ Trankgad 500, $1005 (3.3 von у 
8189099 |407 Thakpad 506, 5105 [3 3 voit) 389 00 
anp uama Thechgad 510CS (3 3 vom A59 00 
790999 294a) LX40 N33SX. 12100 
TW 1000 AMec) LX4Q М5. PS Mew. Tipe 350. ЗУХ PS Меш 425 125 00 
T3 5001 { ) LX40 K31SX PS Mote 39 (0 
Hard Owe 52 ГИ Megi: Tharkpad ТЪЛ 755 362 355 343 Co 1149 00 
0751415 (4842) 1715, 755 36), 355, 30) 450 19900 
0751418 (8000) Tiwapa2 750, Thx. 75% 36), 155, 142,450 349.00 
550091 (16Meg) Theapas 750 757, 755 362. 355. 49, 450 Е] 
Мес, 16040] "адай 155 Dern Modes 20900343 00 
Sieg T5 Mec > جرت‎ i 31202553 00 
T5169 (43462 CELSA içip Tizekoad 700, 7000, 722, PC хэ 
0751471 (%Ме;) CASTLSX 1416 100. ПОС, 722. ТРОС 38900 
5037$ 190467] Тарай 350 390, PS Mote 62% 31300 
60:079 (15430) — sd 30k, PS Note 425 55300 
925 8554 Meg) 109.00 
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DeskPro 33833 EDL. Ма гич 11514400) 109 00 
486/25 486531. &Meg Module 1165612001 395.00 
SOL. System Pro 32Meg Mad да 11658801 1399 (0 
DeskPra 3867130. {Ехо Bd) 116569-001 279.00 
DeuPro 34625 3867) 1444 Mod de 1131312001 79.00 
AMtg Mod де 113122-20] 199 00 
DessPro 3865- 16L? {Meg Exp Bd 113633-001 1:90) 
Exp Bi 113534-001 2:500 
1MeQ Module 113648-001 7500 
4hteg Modula 112534-001 199 0) 
DeskPro 3867208 {Мед Enp 34 113644-001 149 00 
DeskPro 386/25E AMeg Exp 34 113645-01 27300 
1Meg Аоба 11313500] 7300 
4M] Morte 113132-001 199.00 
DerkPro 7550, УЕН, 1Meg adul 118684001 SQ D0 
ай “M° егиз, туып CT unn, IMeg Modala 118063-001 83.00 
all ^i" series Mogula 118550-001 163,00 
Models 128477-001 239.00 
M Serirs Exp Bd мед 1560-201 189 60 
DeskPro 384/78 тъне 163071001 99 00 
4e0 KA 105072201 299 00 
1-2hteg Esp М (08069.2301 2100 
4 Sie Exp M 198070-001 437 00 
DerkPro 284 12K Ka 115012-001 4900 
Det&Pro 5/60, 5/664, SHEA - ML OF 8429 Kit 14991-00! 389 00 
Prea 580 mise Бе Кд 12994900) 55910 
Probant 100 560 uime Ме и 1499124001 1255 90 
Protat 2000 471) 564 - 5AMeg 9X 149915-001 2518 00 
Protat 4000 450, 564 нон 145314471 575900 
Proline 366 1255. 5252$ 141733-001 90 00 
141742-D01 31500 

Profines 446 4/255. 433. 4/50, АМА, CDS 1416632001 95, 
Erfancad Proimaa, Prourio uris 141681001 17500 
141625-001 22900 
PC ган, ETD 141є25-701 13500 
49229-01 539 00 
4310-1 119020 

ч SAFER Are 

Г ОМР РАО ГАР TOF 8 NOTEBOOKS 
oy 117061403 173.00 
LTE 865/20 125125-002 20906 
LTE LITEZ, 25, 255 129763002 22900 
LTE LITE20 25 255 120769-003 533400 
LTE LITE/20. 25 25C 129763-024 769.00 
LTE LITE 4253307256231 142237-002 189.00 
LTE LITE 4250/23C/25E/24L 142337-003 329 00 
LTE LITE 4250580725024. 147337-004 62900 
517756 116237-001 193 00 
51778 tt5394-001 10320 
SLT/286 138305-001 219.00 
Concerto, LTE Ele 144790-001 189.00 
144780-002 359 00 
{44760-063 69900 
Contura 320 32$ 133467-001 $300 
139463-001 18900 
Beg 139293-001 33200 
Contura 400 thing BMeg/16Meg 190783709 
бом: 4/25, 4/280, 230K ANteg 140520-001 18900 
146521-001 33900 
16403 14£531-001 599.00 
hero 425. ЗУ. Ades 196532-001 1420 
Be) 190597001 353 00 
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Bar обе Reader Fonts 


BAR CODES —. — 99 00 
DESKJET SOLUTION or был 500 & Pius 92 Fonts = 30pl . „— ,U9 00 
IBM 4010, 4019€, FONT CARTRIDGE 209 Fonts, Turbo .. 105 00 
b 25 Compara e | to Pacihc Data s 25 CARTRIDGES моми". 343 — 

witt Epson Achon Laser H amd an HP Printers) — — 68 00‏ اما ا 
TURBD ВРТУ 109 :03 Scausa Tort to Any Рена бте HPT 3 JD 39 ТР PP, 149 00‏ 
Lo ew sPT™ 103 dr ome wee .— -179 00‏ 
ТАХ & FIMANTE FOR ІВМ 4018. 4019€, 139 00‏ 
TAX & FINANCE CARTRIDGE = = — 84 00‏ 
OKI 400, 800 41 fonts. 11 typestyles , .. „168 00‏ 


SECURITY WILL 


Е - PRICES MAY FL 


UCTUATE. CALL FOR LATE 


T/PRICING!!: 
Circle 166 on -— Card (RESELLERS: 167). 


NOW OPEN Sat, 10:00 a.m. to 19:00 noon 


One Portable CD-ROM D 


With the backpack quad-speed 
CD-ROM drive, you're one cable 
connection away from a world of 
multimedia business advantages: 
Plug it into your PC parallel port 
to access a universe of CD-ROM 
tiles. Take it with you for portable 
data retrieval. Or share it with 
other PCs. 
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MicroSoalutions 


Call Toll Free - 800.295.1214 


rive — Two Simple Steps 


^N 
"s 


No compatibility problems with 
virtually any IBM-compatible PC— 
Windows, DOS or OS/2. No 
taking your PC apart to install this 
quad-speed drive. Just plug it into 
your PC printer port—plug your 
printer into the backpack. A simple 
solution from the backpack family 
of tape, diskette and hard drives. 


132 W. lincoln Hwy. DeKalb. Illinois 60115 © Telephone 815.756.3411 © FAX 815.756.2928 


Circle 156 on Inquiry Card (RESELLERS: 157). 


BRAND NAME 


Г M i ru | | Ln 1 | 
Notebooks | 
LTE Lite 4/40C 4М170ЫВ................................ 


s........................... 


&»s*ébótéO tono T UTERDUPES 


T/PAD 755С$ TSMHz 4/340MB......................... 
T/PAD 766CS TEMH2 4/S40MB............................ call 
TPAD 766С 75MHz 4/540МВ.............................. 


Prolinea Series 


TAD TECE OX4/100 SERIES....................call WE PROLINEA DX2/66 8/525MB | 
CD DX4/100 SERIES......................... ca Waari ER qu а | 
HEWLETT PACKARD PROLINEA DX4/100 8/525MB 
LA ELE, ГЕ DESKJET 320......290 | COMPAQ DESKPRO | 
| bere НР 4V/AMV...NEW | резкрго XL 466M, B535 MB ....................... 


НР 4*4/4M*.1360/1840|]4200C. 999 
ү ылын чч DESKJET 550C.save | 1200 Cips..........call 
DESKJET 540...285 [SCAN JET llcx.889 | SERVERS | 


$»02220€6460606629000042005195 


€—X—X——À— HP 4SIMX........4140 HP AL/AP.......cal/915 Prosignia VS SERIES 
PC 700 P7100 16/540 6С8!.........................3550 | HP 4Sl.............. S9 | Prosignia 600 SERIES isc. 
SERVERS HP 4S! 2? All printer S T © AV cp € Disc. for 
PC SERVER 300 5$ЕМЕ$................................... cal | HEWLETT PACKARD COMPUTERS || Proliant 2000 SERIES Complete 
PC SERVER 500 SERIES................................... cal | Notebook Proliant 4000 SERIES . ... Package 
PS/2 MODELS Prollant 1000 RACK SERIE 4 
Р5/2 9577ANG DX2/66. 6/527MB........... call Miar COMPAQ PROLINEA 


PS/2 98577ONF DX2/66 &/400MB............ cal |OMNIBOOK 4000C DX2/50 4/260/520MB................. 
PS/2 95953OT 5/68 18/3GB........ lOMNIBOOK 4000CT DX4/100 8/340/520MB........... 4999/5399 — aps vU - — 
Carry all IBM products, Also  |Desktops/Towers Ower сазе UMP Tam, ты шин, 
ry P MVC TRA VL2/56e 8/340МВ............................................. 1.44MB floppy drive, dos, windows, mouse, 
IBM THINKPAD 360C & 360CSE || IRA VAme 05... tabwork, Double speed CD Drive, Speakers, 
5Х/33 & DX2/50MHz VECTRA XU 5/0 8/540МВ..............................................3050 Sound card, Ms Works, Ms Money, Ms || 
dos, windows, pcmcia , buit in mouse VECTRA XU 6/90C 16/540MBscsi + MATROX................. 3T50 Encarta, Ms Golf and lot of other tiles, | 
360 170MB MONO $ 1850 VECTRA XI 5/90C 16/1GB scshFmatrox..........................4150 COMPAQ 14" SVGA Monitor 28 1024X768. 


SERVERS š | 
NETSERVER LC SERIES....... Bundle Dics for $ 1945 


н -omplete Packg | HP VECTRA VL2 DX2/66 


COMPAQ CONTURA 400 & 410 series mi aly зан ая. pe н 
8MB, rd disk, pci , Integrate 
vni EA e 10base-T network card, Double speed CD 


dos, windows, pcmcia , tabworks, built in mouse 


360CS 340MB Passive color $ 2650 


360C 340MB Active color 2780 
360CSE 340MB Passive color $ 2884 
360CE 340MB лаһ color $2930 


Memory & Hard Drives for 
Compaq,IBM, AST, Toshiba 


D a 
— | i — 165/389/645 | 410c 340MB Active color $ 3399 sound card, phones, Telephone Answering 
Notebooks 410cx 340MB Passive color $2860 ||System, dos, windows, mouse, MS Works, MS | | 
4MB/8MB /16MB.. ..................... 220/420/840 : Encardta, MS Money, MS Golf, Fax works. || 
HARD DRIVE FOR NOTE Books EAT СУТИ ТЕПЕ 

250MB/340MB/540MB................ "REPE Please Always call for latest prices. | 


Authorized Serverice Center For IBM, COMPAQ, TOSHIBA & HP Systems. All Parts in S T O C K | 
Also sell & Service AST, NEC & ALL OTHER DESKOP & NOTEBOOK SYSTEMS | 


: AMICI PRODUCTS J MOTHERBOARD & 
3.12 4.02 Intel 14 4 fax modem.......call | Xircom 10-b2& 10b-T.....cail DRIVES 
Megahertz 14.4 fax ......... сай | Token ring pcmci card....call! FUJITSU optical drive .......... call IBM SLC2/66+ mat co 180! 
25/50 user....cal | 25/50 usar......cali M $n эше = *for all other Sony 1.3GB SMO-F521/M...call | BM BLC3/75+ math co. 225 | 
1 a „сай 4" ТЕЛ ПОСЕТИ... ВИТЕ | LL tele мкл = | Cm 1 A CiD DAMÁCOLEGUnR © а! oN, Т meten 
eel | n eurer call supra 144 fax modem. save | Network products | Sony 1.3GB RMO-F570.......call | кте s0MHzcpusboard.... 945 
nstallation*setup*training ATET 144 fax modem Save call PINNACLE optical internal....call | rre, ОХ2/66сри+ board. 325 
free estimate PINNACLE optical extemal.....call | 420/540MB DISK........199/230 
| amni 7 ; APPLE IBM OPTICAL DRIVE awe Егете calí 850/1GB MB DISK..... 350/488 
ge B Naf | 4 All Models " HP OPTICAL DRIVE............... call 2GB FAST SCSI.............. аво | 
T1910 — 486SX/33 4/200MB...... ШЕИ Рс nonz... eal || *CALL FOR PRICES & — GB FAST scsi.........540 
1910CS 4865Х/33 4/200MB...... call for P/PC 8100/B0MHz......call Models call for quantity discounts. | 
T1960CS DX2/50 200MB/340MB Ке uri WONTTOES 
T1960CT DX2/50 200MB/340MB | vision 30............................ EW NEC 15ХЕ......................535 
T2400CS DX2/50 200MB/320MB OLD MODELS S. blaster scsi.......................... EW NEC 17XE.......................985 | 
T2400CT DX2/50 200MB/320MB CD ROM KITS EW NEC 21 ХЕ..........------.1950 
ALSO IP Diamond 5000 kit IEW SONIC 20"/21".....1399/1650 
T4850 75MHZ 8/510MB 810M. КОХИ З Media veion 1100 оз umbo 120/280........... EWSONIC 46 157.............. 399 
T4900 75MHZ PENTIUN..... M Creative Edutainkit................ nm Sec ТИ 16 VIT. ашны 325/693 
mn NEC 2vdx kit........................299 — Trakker250/350............. SONY 16" 17° ...............429/936 
| MODEMS HP TONER CD ROM DRIVES жий PRINTERS | 
| SUPRA 14.4 ҒАХ..........79 [HP 4P/4................ A EE Power Tape 2GB........ val, рк! M.3207321. 289/410 || 
| SUPRA 282.8 internal .. . . . 199 |HP 4l /4p.................63/63 | ]| TOSHIBA 2X/ 4X..............2a6/325 Wangtek S2S/1GB..... ll нч i 
| АГЕР MAII neenon ee 4 са (НР Deskjet color..........27 Mia oop a eco ИД xabyte/ Mountain 4@GB...call OKI 810/830..................880/1075 
INTEL SATISFAXION......cal HP 3S//4Si. PANASONIC 2KX....... .......... “SAVE CARRY ALL BRANDS Epson Stylus ea SAVE 
U.s. Robotics 144/28... ..... Call HP Deskjet black......... SONY 2X/2X ...149.199 anon BJC 600C........ SAVE 


| Corporate Accounts Outside California: 1-800- 526- 3482 —.......—.- 


ш ا‎ Mate l 
i pag IG M [s A Ragisturud Trademark 


folume Inside California: 818-884-8644 © Fax: 818-884-8253 “time! Buriev, Maire 
Diseaunt, Viva, MavierCord And åmeriean 


^V 7500 Topanga Cyn Blvd, Canoga Park, Ca 91303 "aeg d ta nar ы-ы < | 
NE" Hours: Monday - Friday: 9-6 Sat: 10-5 ee am 


SciTech 


AAAI 


,$ MICROSOFT? IMSL” 
MATH & STATS LIBRARIES 


Complement Microsoft FORTRAN PowerStotion with 
Microsoft IMSL mothematicol and statistical 
libraries! Ѕеотіеѕѕ interface with FORTRAN 
| PowerStotion allows you to port Fortran code devel- 
aped on ather platforms — including calls to the 
IMSL libraries — to he PC. 1,000 precoded, tested, robust routines. Reduce 


POWERSTATION 


Develop & run Fortran programs of virtually any size 
& complexity with Microsoft FORTRAN PowerStation 
family of 32-bit development systems! Migrate 
yy | Fortran code from other plotforms with little or по 
| modification! Get unparalleled price/performance! 
Save time in code development and maintenance using the Windows integrated 
development environment. Call NOW ta order or request a FREE Test Drive Kit! application development time by using the extensive online Help. 


DOS & Windows price ................. $339 | DOS & Windows price ................. $495 
WindimwsNImBHÜHee......-.. аео ss b Windows NT price .................... 


fox ERSTATION 32 


[MSL c NUMERICAL AND Е. Mathcad PLUS 5.0 
GRAP HICAL LIBRARIES Y^ [ЩЩ Solve mathematical colculations in o live and 
from Visual Numerics Ai У interoctive environment. Type equations right 


Optimized for Microsoft ^w | on the screen, add оп “=” sign, ond Mathcod 
Visual C++ Compilers a solves instantly. The solutions ore "live." 
-— > I Change any foctor or equation and Mathcad 
Save 75-95% of source code development. ED EE PLUS 5.0 automatically recolculates. Mathcad 


Mathematical, statistical, 2D and 3D grophi- POS Boo me Rm НА tol. 
cal subroutines written in C. Includes full online documentotion with hundreds of I And incorporate text ond graphics with your real math nototion for meaning- 


copy-and-paste code examples. FORTRAN libraries also available. ИО ful ond impressive documents. 


Windows NT price $1,149 | Windows price 


JMP®3.1 

Statistical Discovery Software 

from SAS Institute, Inc. 

Statistics is not just dato reduction and onalysis, it’s 

data discovery. JMP's unique graphical approach to 

statistics allows you їо see your dato from many dif- 

ferent perspectives quickly, easily. JMP's ever-growing 

list of statistical features includes: extensive linear and 
nonlinear model fitting, induding regression, ANOVA, MANOVA, ond random effects 
models. Statistical quality control analysis, extensive survival analysis, and exdusive 
integrated design of = Available for Windows 2nd Quarter ‘95 — Сай 


| CS ChemDraw 


Specialized tools for drawing chemi- 
cal structures os well as powerful 
general-purpose drawing ond text 
tools. You can organize ChemDraw 


structures with ChemFinder ar trans- 
fer them to Chem3D for molecular 

| modeling. 
Win, Mac price 
Academic price 
Student price 


To order or for more information call 


"an: survey software for Windows i = Ш" | ' | ] ‚800. б 2 2. 33 4 5 
that makes it easy to design, administer ENT c 


mimin sey in emas | gl — | ask for our free 116-page catalog with 


design automatically creates volidoted == аж h | 
dato entry . Indud hen- = — | 
ав пен adio alt; induding correspondence onalysis, more | an 1,850 products! 


1 tests, multiple regression and easy-to-customize graphics. Lexical analysis lets Resellers call 1.800.622.3320 


you process apen-ended questions. Disponible en version froncaise. 
SciTech Sieh Intemational, Inc. 2525 N. Elston Avenue, Chicago, IL 60647-2003 


Windows price M — 143124869191, Fox 312.486.9234, URL http://www scitechint.com/ scitech/ 
a | | Circle 164 on Inquiry Card (RESELLERS: 165). 


owerful PCI 
SCSI Adapters from à&àDP T N 


> DPT beats Adaptec in DPT > «PM2024 EEE 
ry major category! Adaptec *AHA-2940 ELIZ 


eve 

—« PEUT ОРТ P «Add optional hardware caching and RAID 

a M Adaptec - Non اا‎ (BUMMER!) 

Jio rte E E Mii MR lii DPT > "Сайдин metus ares E every major OS; 

| | Uu ГЕРА iu. TU. a rivers work with a boards 

PM2024 : Gore ДР. Д Adaptec «Different drivers for the 1740, 2740 and 

PCI SCSI zn T ey Р Ара, , 2940. (VERY CONFUSING!) 

Host Adapter FESSES ‘iy ЭЩ 

; bus 
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DPT crushes Adaptec in benchmark tests! 


10 Bench'" 
PCI SCSI Host Adapter Performance 
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ШОРТ PM2024-0MB 
Adaptec AHA-294) 


A DPT PCI SCSI Host ped is the smart way to tap into the power of PCI. DPT outperforms every major competitor right out of 
the box, and you can add optional hardware caching and RAID for even more power and flexibility. So why choose anything else? 


DPT - the smart choice! 


1-800-322-4378 


You may be eligible for our “ULTIMATE DEAL'— a 50% savings on our full line of high-performance ISA, EISA, & PCI products! Call today. 


OOMPATILE 


Distributed Processing Technology - 140 Candace Drive, Maitland, FL 32751 · USA · Phone (407)830-5522 - SalesFax (407)260-6690 - FAX (407)260-5366 


Circle 152 on Inquiry Card. 


Call for upgrade pricing & 
complete new features list! 


Т «А Ch 
Microscope 6,0 


ICRO-SCOPE Universal Computer Diagnostics 

was developed to satisfy the expanding need for 
accurate system diagnosis in the rapidly growing 
desktop computer market. Patterned after super-mini 
and mainframe diagnostic routines, MICRO-SCOPE 
runs independently of any standard operating system, 
and is therefore at home on any machine in the Intel 
world. Speed, ease-of-use, and razor sharp accuracy 
are a few of the advantages that arise from this system 
independence, together with an impressive list of 
functions including the ability to perform low level 
formatting on every drive currently manufactured, 
including all IDE drives. 


LOW-LEVEL FORMAT—Performs Low-level for- 
mat on all drive types including IDE drives. This func- 
tion cannot hurt IDE drives. 4€ USE CONTROLLER 
BIOS— Program will access BIOS format built into any 
hard disk controller—even Controllers vet to be 
invented, ® 0/5 INDEPENDENT—Does not rely on 
O/S for diagnostics. Talks to PC on hardware level. All 
tests are full function regardless of O/S (i.e. Novell, 
UNIX, 05/2). ® TRUE HARDWARE DIAGNOS- 
TICS—Accurate testing of CPU, IRQ's, DMA's, memo- 
ry, hard drives, floppy drives, video cards, etc. 

BATCH CONTROL—AIl tests, even destructive, may 


Get the Best 
Universal E 


Ыс, AMI > 1-1 
OFTEN 


. n ы 
Шш um lial 


be selected for testing. Ф ERROR LOGGING—Auto- 
matically inputs errors during testing to an error log. 
© AUTOMAPPING—Automatically bad sector maps 
errors found on hard disks. ® IRQ DISPLAY—Show 
bits enabled in IRQ chip for finding cards that are soft- 
ware driven. (Network, Tape Backup, etc.) 9 IRQ 
CHECK— Talks directly to hardware and shows 1/0 
address and IRQ of devices that respond. 4 MEMORY 
EXAMINE— Displays any physical bit of memory 
under | Meg. Very useful for determining memory 
conflicts. Very useful for determining available memory 
space. ® SECTOR EDITOR—Allows the editing of 
any sector of floppy or hard disk media (even track 0). 
> AND MUCH MORE...We don't have enough space 
here for everything this software can do! 


р A SL SL 
15T EVER UNIVERSAL PO. ST CARD FOR ALL Pc! 


his is the only card that will function in every sys- 

tem on the market. The documentation is exten- 
sive, and not only covers the expected POST Codes for 
different BIOS versions, but also includes a detailed 
reference to the bus signals monitored by the card." 
—Scott Mueller from his globally recognized book, 
‘Upgrading & Repairing PCs, Second Edition’ 


"You: name it, 
this tests it. If you 
maintain PC's, 


you'll love it." 
—Jerry Pournelle, 
BYTE Magazine, May 94 


[AL UPGRADE 
SERVICE NEWS 


PRODUCT OF THE MONTH 


Govt. Serv. #: GS-00K-04AGS-5396 


' Includes pads for voltmeter to attach for actual volt- 
age testing under load. € 4 LEDs monitor +5vde -5vdc 
+12vdc -12vdc. 9 Monitors Hi & Lo clock and OSC 
cycles to distinguish between clock chip or crystal 
failure. € Monitors 1/0 Write and 1/O Read to distin- 
guish between write and read errors. ® Monitors 
memory write/ read to distinguish between address 
line failures and memory chip failures. ® Monitors 
ALE for proper CPU/DMA operation. 9 Monitors Reset 
to determine if reset is occurring during POST, indicat- 
ing short. € Monitors progress of POST without POST 
codes, € Reads POST codes from any IBM or compati- 
ble that emits POST codes. ISA/EISA/MCA. © Compati- 
ble with Micro Channel computers. 9 Dip switch 
allows easy selection of VO ports to read. 9 Includes 
tri-state LOGIC PROBE to determine actual chip 
failures. € Manual includes chip layouts and detailed 
POST procedures for all major BIOS's. 4 AND MUCH 
MORE... 
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1 =SCOD0 CLIENT: 


cr 


The COMPUTER CONSULTANT: 


henchma ( 


Micro-Scope CENSUS: 


911-Recover: Foolproo! 


Call Now for Special Pricing: 1-800-864-8008 or rax (818) 547-0397 


1100 East Broadway, Suite 301, Glendale, California s Phone 618/547-0125 * Fax 818/547-0397 
International Orders please call: MICRO 2000 Australia: 61-42-574144 * MICRO 2000 Europe (UK): 44-462-483-483 


FO MEMORY! 


ALL YOU NEED TO KNOW IS THE NAME OF YOUR PC! 


| Our upgrade experte have detailed configuration information on thousands of computers and printers, from the 
oldest to the latest models. We provide you with an “Easy Upgrade" by providing you with the following information: 
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1. Your System Memory Features Ae How Much Memory You Really Need Be Memory Products Available for Your System 
4. The Most Cost Effective Upgrade Path for Your System $e Your Systems Minimum and Maximum Memory Capabilities 
First Source international takes the confusion out of your memory purchase. 
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Call the Upgrade Experts 


ORDER TODAY! 800-510-986 


Circle 153 on Inquiry Card (RESELLERS: 154). 


5) | Guarantee ; 


! WE SET THE 


| STANDARD! 


> 100% GUARANTEED 
Memory Guaranteed - 100% 
Compatible in form, fit & function 


Þ> LIFETIME WARRANTY 
On all Paragon Memory products 


> EASY TO INSTALL 


All products user installable, 
installation instructions included 
with most memory products 


D> FREE SUPPORT 


Free technical support & direct dial 
lines for immediate response 


В SPECIAL PRICING 


Government & educational pricing, 
special volume pricing 


Prius... 

Overnight delivery available 

No surcharge on credit cards 
Corporate PO's, APO/FPO's welcome 


WHY SETTLE 
FOR LESS! 


FedEx 
Economy 


Monday - Friday e Tarn - 5pm, PST 
Saturday, Qam - 3pm ('orders only’) 


Р ps Zo, 
af 


- [ad 
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MAIL OR FAX ORDERS TO: 
(714) 448-7750 © FAX: (714) 448-7760 
Comynuserve Address: 75151,242] 
First Source International 
7 Journey * Aliso Vieja, Callfornia 92656 
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* Motherboards aíso 
available without 
CPU! Call for details 

* Diagnostic and 


Запесо Motherboards 


operating system 
software available s PC/XT/AT & PS/2 (using P/N 28003) compatible 
* One-year warranty s 101-Key Enhanced Layout 
115041 —80386SX 40MHz w/CPU .....$89.95 | * Save desk space by folding the keyboard and 
117401 803860Х 40MHz w/CPU.....149.95 | Placing it beside your computer or monitor 
79214 ^ 80486SX25MHz w/CPU ,....199,95 | * Fold out legs for slant operation 
116118 80486516 66MHz w/CPU....229.95 | 119167 Foldable keyboard.................... $89.95 
95222 ` 80486DX 33MHz w/CPU .....299.95 
95169 804860Х 50MHz w/out CPU 149.95 Keyboards & Keypad 
05231 . B0486DX 5OMHz ICP. 449.05 | 119044 Trackball keyboard ................... $59.95 
өз 78271 32-key keypad - RS 232 interface....59.95 
78297 101-key enhanced ................... 24.95 
RAM Memory i 17128 101-key enhanced (Fujitsu) ......... 69.95 
41371 41256-100 256КВх!......$1.79 | Floppy Disk Drives 
41398 41256-120 256KBx1....... 1.69 Pa ч 
42251 511000Р-80 1МВх1 .......5.95 nasonic 
42219 511000Р-10 1MBx1 ....... 5.75 | * PC/XT/AT compatible 
| =. | • P/N 118597: 1.2 МВ 5.25", double- 
SIPPS armi sided, double-density 
| 41451 — 41256A9A-10 256КВх9....$13.95 | " P/N 118922: 1.44 MB 3.5", double-sided, high 
41700 — 421000A9A-70 1MBx9......47.95 | density | 
41718 421000А9А-80 1МВх9......46.95 | ~ Color (faceplate): beige 
118957 12М85.25`...................... 
SIMMS $4 u 3. s 118922 144MB35....................... 
| 41523 41256A9B-80 256KBx9 ....$13.75 
41486 41256A9B-10 256KBx9......10.95 EPSON jm 
41689 — 421000A8B-80 1МВ»8......41.95 | * PC/XT/AT compatible | 
41742  421000A9B-60  1MBx9......46.95 | * Additional accessories available ab 
41751 — 421000A9B-70 — 1MBx9......45.95 | 115810 Epson 3.5/5.25' Combo......... $109.95 
{ 41769 — 421000A9B-80 1МВх9......44.95 | 79396 Epson 360KB 5.25 ................-. 39.95 
Pentium Floppy Controllers i 
Heatsink/Fans and 1/0 Cards i | 
| * Keep your 80486 or * One-year warranty 
E Pentium cool! • 8088/80286/80386 and 
* Prolong the life of your C.P.U. compatible 


19895 8088 Multi 1/0 w/ floppy cntr. ....$69,95 
19908 286/386 Multi 1/0 w/ floppy cntr. ..59.95 
19596  B088 Floppy controller .............. 19.95 
19617 Floppy Oisk Two-drive controller ..34.95 
19668 Floppy Disk Four-drive controller ..44.95 
78713 Serial card 16450 UART ............ 29.95 
67053 Serial card 16550 UART ....... 09,95 
104678 Serial card - 4 seria! port UNIX ....68.95 
117971 1/0 Card 4 serial, 3 parallel ......... 89.95 
be 29.95 


* Installation is easy. Just snap it in. 

65497 486 Heat Sink only .............. 99.99 
67660 486 Heat Sink with Fan.............. 8.95 
112379 486 Heat Sink w/fan & heat pump49.95 
117348 Pentium 60/66 heatsink with fan 19.95 
118092 Pentium 90/100 heatsink with fan 19.95 


IDE Disk Drive 
Adapter Cards 
s One-year warranty 
e Manufactured by Silicon Valley 
118948 CFAB50A 850MB 3.5 ..449.95 | 10233 ADP20  16-bithard ............. 
7 E 10250  ADP20F 16-bit hard/floppy........ 24. 95 
Computer Power Supplies | 10268 ADP50 s»ithan............. 54.05 
* Fits most popular desktop, 10275  ADPBO 16-bit hard w/ BIOS ..... 59.95 
mini vertical and vertical 10284 ADP60F 16-bit hard/floppy 
cases * One-year warranty И c —— 69.95 
» 8088/80286/80386 and 74114  ADP65F 16-bit hard/quad floppy 
compatible • Built-in fan drive adapter ............. 89.95 
19465 150 Watt (8088) 1 101670 ADPSOVL Super I/O card (VESA)...99.95 
67467 200 Watt (8088/80286)........ 69.95 
s Nun белей в | Input Devices & i 
19529 200 Watt mini ..................69.95 | 104441: im „==? 
65728 WU poo —"— 2 119.95 | * PC/XT/386/486/PS2 and 


compatible computers | 
* Microsott® Mouse compatible 


Network Gender Changers | 
• Weight: 1 Ib. 


* Slim-line - add only 0.44* to e One-year warranty 

existing cable 104441 3 Button serial mouse ............ $13.95 
117719: — D-sub 15-pin 111860 Microsoft two-button mouse......49.95 
female to D-sub 15-pi 22222-29429 | 105515 Dual port game card ............... 19.95 


117743: Interfaces D-sub 15-pin 


male to D-sub 15-pin male...............».--- 4.95 
117727: Interfaces D-sub 15-pin slide-lock 


110015 Trackball (serial) .................... 
94641 Pocket auto printer switch......... 


105072 VESA IDE super 1/0 card............ 29.95 


„ 2400 baud | 

e PC/XT/AT and compalibie W 
computers 

e Hayes compatible T. 

e B-bit card š 

* CCIT V.22/V.22 bis and Bell 103/212A 
compatitile 

• Includes communication software 


106569 Internal 2400 Baud ............. $19.95 
106577 External 2400 Baud .............. 24.95 


14.4 bps Fax/Modem 


• 286, 386, 486 IBM PC 
& compatible 
computers | 
AT 15А bus compatible 
Includes Bitcom and 
Bitfax software for DOS 3.0 or 

higher or Windows 3.1 

* MNP5 and CCITT v.42 bis data compression 

e MNP2-4 and CCITT у.421 АРМ data correction 
• Supports intemationat CCIT & Bell standards 


Industry standard AT command set 
Tone, pulse and adaptive dialing 
* Call progress detection 


116599 internal 14.4 Fax/Modem ........ $99.95 


Short Haul Modem (new 


* No external power required 

* DCE/DTE selectable 

» Xon-Xofl or Hardware 
handshaking 

• RS232 interface 

* Upto 38400 baud 

e Will communicate over 
18 miles (max.) of cable 


116581 Short hau! modem................. $39.95 


External 250MB | 
Tape Back-up am 


• DOS environment supports P 
QIC-40, 016-80 and PC-36 E 
e PIN 117786 canbeused “Ee 
with Norton Back-up or PC 
Tools Back-up 
• P/N 117751 includes easy to use software 
117786 Tape backup without software ..$149.95 
117751 Tape backup with software ....... 199.95 


Monitors 

119124: 

e PC/XT/AT/386/486/Pentium 
and compatible E Í 

• 0.28mm dot pitch —- | 

• 1024 x 768 interlaced (1) & mani 
non-interlaced (NI) 4 

* DB15-pin (analog) * Tilt/swivel base 

e Horizontal: 31.5KHz, Vertical; 50-90Hz 

• 120-240VAC, 50-60Hz, 85W max 


• Weight: 25.3 Ibs. 

87978 14'Amber monochrome ........ $109.95 
78676 14° Super VGA (lI) .................. 289.95 
119124 14° Super VGA (NI) ................ 209.95 
66122 14° Super VGA (Low radiation)l) 349.95 

Graphics/Memory Cant e 
* 8088/80286/80386 and | 
compatible 


* One-year warranty 
* Expand your memory or 
enhance your graphics capabilities 


67459 cop a c— ——— ase $49.95 
104660 Super VGA card .................. 89.95 
91230 Monochrome graphics .......... 29.95 
93942 16-bit super VGA accelerator.,.99.95 
112141 8MB memory card ............. 114.95 
101688 \/Е$А graphics accelerator ....139.95 


nputer Source e = LM 


female to D-sub 15-pin locking stud male ..4.25 
117735: Interfaces D-sub 15-pin captive- e-lock 
female to D-sub 15-pin locking stud male . .4.25 


Parallel Printer 


| Cahles and 

| Adapter 
28695 PPC АбЧарї!ег...................... ] 

I| 28716 PPC6 6 - straight cable ............ 3.95 
28708 PPC12 12' - straight cable........... 7.95 
28741 PPAG 6'- right angle cable .........5.95 
9-Pin Serial Cable 
31721 SAT6 9-ріп serial cahle............. 3.95 
DB25-Pin Extension Cable 
39538 25M10M Male to male............... 5.95 


[А ВАЕ CC ` 1355 Shoreway Road 

„ au I“. A Belmont, CA 94002-4100 

wai” ELECTRONIC COMPONENTS FAX: 1е800•237•6948 (Domestic) 
COMPUTER PRODUCTS FAX: 415659262503 (International) 


Everything from Electronic Consumer Products 
fo one of the Largest IC Selections Available! 


o FedE EX Call for aur naw 1995 Calalog today. 
M . m Ups © 1995 Jameco 4/95 


New Hours: 
6AM - 5PM PST 


Call 19800«8314242 to order today! 


Circle 155 on Inquiry Card. 


Mention 
#4 B5 to 


VIP 


Or der 


286 T2MIE 
Bare-bones System 


includes motherboard, computer case, 
power supply & keyboard 


* Intel 286 12MHz 
processor 

e 1MB RAM 

° "ем 2MB (5.25) floppy disk 


ә T expansion slots 

• Two serial & one 
paralel port 

115705 286 12MHz 


486SX 33MHz Bare-bones 
System 


includes motherboard, 

case, power supply, keyboard | 

& I/0 card. 

• Intel 804865X-33 CPU 

* Memory expandable to 
32МВ 


• 256KB cache memory 
$ Two-year warranty а 
e 1 parallel, 1 game & 2 А5232 serial ports 


118973 486SX 33MH:.................. $459.95 


486DX 33MHz Bare-hones 

System 

inciudes motherboard, 

case, power supply, 

keyboard& UO Card 

• Intel B0486DX-33 CPU 

* Memory expandable to 
128MB using (Büns) 
SIMMs 

+ 256KB cache memory 
(upto 1MB) 

• Two-year warranty 

• IDEfloppy controller with one parallel, one game 
and two RS232 serial ports included 


118081 486DX 33MH;................. > $490.85 


40 Piece Computer Tool Kit 


• IC Inserter with pin 
straightener 

• [C Extractor 

e Extra long 3-claw parts 
holder 

* Screwdriver bits 

* Metric nutdriver 
Sockets 

* SAE nutdriver sockets 

e Reversible torque screwdriver bits 

s Potentiometer alignment tools (2) 

» Adapter bit for sockets = Wire cutters/striper 

s Pocket clip screwdriver = Zipper vinyl case 

e Weight: 1.79 Ibs. = Size: 9.5°L x 6.8°W x 1.38°H 


119183 40 piece computer tool kit...... $17.95 | 


Portable IC 


Tester 

* Hand-held &easy-to- 
operate. 

» Supports TTL, CMOS, DRAM 
41, and DRAM 44 series 

s Size: 7, x 3.525" = One-year warranty 

73525 Portable IC tester .............. $139.95 


1 Socket 16K-8MB 
Е(ЕЈРВОМ 
Programmer 


* Programs EPROM's, 
EEPROM's, and flash 
me mories 

* Programs 16KB to 8M8 EPROM's 

* Menu driven software 

• Full screen buffer editor 

* File formats supported: intel Hex, Motorola 
S Hex, Tektronix Hex, and Binary 

• 2 & 4-way Binary file splitting programs | 

* 2 & 4-way Binary flle shuffler programs | 

• Includes adapter card, software and manual 

e Size: 7°L x 9.5 W x 1.75'H 

* One-year warranty 

101400 1 Socket 16K-512KB .......... $129.95 

78457 1 Socket 16K-2MB (above) .....199.95 

78465 4 Socket 16K-2MB Programmer 269.95 

104651 1 Socket 16K-8MB Universal ...699.95 


a 


Посе 
Parranty, 


on nll 


MEMORY PRODUCTS 


4901 kis con Blvd. 
Suite 1111 
San Diego, CA 92117 


— | 

Fax (619) 581- 0125 

Customer Service 
(619) 881-1439 


— gs: 
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peat an any advertised price, 
Call us for the lowest price & fastest 


< at a lower price, We will BEAT IT! 


ie nutty SP Seagate 
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Su COIT 
CFA212A 21068 13M5 3.5 IDE 
CFA420A 420MB . . 12M5 23 DE 
CFAESOA.......5048........1005 35 IDE 
ШКА CFA1275........ 127. OMS yS. ÎDE 


IARD D > 
Pacific Coast Micro === in ail your storage needs...If you see it advertised. 
afl ZE WESTERN DIGITAL 


ТҮРЕ PRICE 
13MS. 3.5° IDE ‚ $152 
12M5... SY IDE .. «179 

$5' IDE... 039 
. 4.5" IDE 289 
-a.S IDE 435 


5Т0145А6 12008 1148... 2" Eyn SIDS СОМЕН CFPIOBOS 1 ur 
service on quality products you can E BARRACUDA 7 
depend on. And remember, all оГ. $098.98 i26. 190. 22 Т. БИА ТЫС ОО Ста НЕГ, 
our memory products have a STTXOA........3048.— — — 10S 3.5 K 29" $131200N_ EMEND MT 55 
81312204...10068..— ..10MS. 


Lifetime Warranty. 
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WE WILL аа — ADVERTISED PRICE: d 


Мо surcharge оп | 


credit cards 
EL 


P.0.s accepted 
from 
Universities and 
Qualified Firms. 


td Jem, =.‏ ہے 
РР.‏ 


CFS420A 
420 mg IDE 


3179 


Byte Magazine — “Best Overall" and 
PC Magazine — "Editors Choice Award 7 -3949 4 
mg to 128mg, 4-72 pin Simms, 512K 
Cache, 4 PCI, 2 Vasa, 5 ISA. 75, 90 ios 1 
100 Selectable 8⁄ "x13 БИРҮ IEA ! = 


CYRIX 486 VLB 
SVL, 5 ISA Slots, Arni Bios, Opti Chip Set, 256 K-Cache, 


upgradeable to 486 DX CPU, 486 DLO 40 VLB.................$185 
L ALL SPEEDS AVAILAELE 
SVL, 5 ISA Slots, Ami Bios, Opti 3 PCI-5 ISA Slots, Intel Mercury 


108-70 $38 — 136-70 $158 


Chip Set Zifsock 256 K-Cache Chip Set, Phoenix Bios, Zifsocket 

КОЗИ Е... 588 PEO „ъс: 59 pe 

488 0Х2-66,.. 270. Р Е = < 109-70 $40 — 2X36-70 $318 
486 DX4-100 ........... «еннан s MO Pontium Board w/o CPU .....219 4 

486 DX W/O CPU .............95 409-70 $130 4036-70 $499 


1608-70 $079 „8086-70 $1083 
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Cirrus Logic ا‎ paasa ..S85 | MITSUMI ч AV 
— = Tbe. S60 7 m. colors .. 0010 Int., double Speed, ^ «R3 
SpeedStarVL VL-Bus, 16 тїї WinMark, 1MB. 250MS, 16 bit card .......8129 32K x 8-20 $ 6.95 
mer 16 7 Mil. Colors, 72MHz . FX400 Quadspin............... 229 ] 
Smath ga FC or Vg Sion Wank 248. Eoi 32K x 8-15... 7.25 
билингв M TEAC. jm fe’ 32K x 8-12...12.75 
СО-55А, QUADSPIN, 195MS, OT 49 | 
CONTROLLER BOARES 600KB Transfer rate ...5225 — CX486DLC-33........... 42 
ш рз T n 405 | RAM 
Promise DC4030VL-VLB, IDE Caching Controller....$ 95 NEC 586 PO eere 465 э, 
Adaptec 1542CK-ISA, SCSI Сопігојег............189 5 IXCOR-510 SMS 486 DXA100........445 Double Speed 
Adaptec 2742T-EISA, SCSI Controller................... 289 TAPE D RIVES CD ROM, 236x1-80.......52.00 
IDE/O card, 2s/1p/1g .......... J... i TOSHIBA , . 256x4-80.........5.00 
onner 42U............... 
IDE/0-VLB 28/19... QUAD sgg Colorado Jumbo 286, 139 256х4-70.........9.75 
IDE/IO VLB Епћалсей..........„„.„„... ana D QUSE d Colorado Jumbo 350..169 1x1-70......:5.75 
, | x EXTERNAL DC2120 Tapes ..............15 — a 
IDE/IO VLB High рев... чир: AD TXM3501E 150MG Tracker 25 IIT 269 1x1 -80.. 5. f 
Transterrata GUB. 33/9 — Tqackar 350..............329 Mu 


LOW COST SHIPPING RATES AVAILABLE • HOURS: MON- FRI 7AM-5:30PM P.S.T. SAT. 10AM-1: 30PM P.S.T. 


Shipping Is non-refundable » No cancellations on special order items • 20% Restocking fee on retunds within 30 days + Но абаа adter T9 das = Warranty reglacemani aniy = AH palees final + Prices ssüject to change 
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Our Family Tree is 
ranching Out: 


COMMANDER AN 


AutoBoot = Personal — ۳ .. Slim ne — : ` AutoBoot 


Commander ` Commander Commander Commander 4xP 
The original AutoBoot; All the features of the The most streamlined Adds multiuser, multi- 
lets you monitor and AutoBoot in a smaller, member of the Auto- media & multiplatform 
operate multiple PCs or more personal size. Boot family. At only capabilities to the 
file servers with just one Measuring under 8" 1.75" high, the Slimline Commander line; up to 
keyboard, monitor and across, the Personal Commander can be 4 users can access 
mouse. Commander is perfect fitted easily into your multiple PC, Mac & Sun 

for the desktop. computer rack using a computers from one 
minimum of space. central location! 
—! COME SEE US ot 
Cybex Corporation eBIT in Hannover, Germany, March 8-15, 1995 Booth #M9, M10 


Networld & Interop in Las Vegas NV, March 28-30, Booth # 5839 
COMDEX Spring in Atlanta, GA, April 24-27 1995 Booth £N5762 


(сувех" 


4912 Research Drive Huntsville AL 35805 USA 
(205) 430-4000 (205) 430-4030 fax 


PC is a registered trademark of International Business Machines Corporation. Mac is a registered 
trademark of Apple Computer, Inc. Sun is a trademark of Sun Microsystems. Cybex, AutoBoot, 
Slimline, and Commander are trademarks of Cybex Corporation. 


Circle 149 on Inquiry Card (RESELLERS: 150). 
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DISCOUNT 


GOVERNMENT, EDUCATIONAL, CORPORATE 
& INTERNATIONAL ORDER SPECIALISTS 

+ 215-922-0050 EXPRESS international Order Line 

e 295-922-3640 EMPRESS Technical Support 

+ 215-922-0116 EXPRESS FAX - Domestic - international 

* 900-636-6792 ENPRESS Order Line - TOLL FREE 


- Dedicated to serving Purchasing Agents Worldwide 
` E d e Accounts for afl Fortune 2000 


Т шшш Е NO SURCHARGE 


WAREHOUSE 
1-800-636-6792 5% FAX 1-215-922-0116 ` 
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TECHNOLOGIES 


437 Chestnut Street, Philadelphia PA 19106 
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New Version! 


EAGLE 3.0 


AUTOMATED PCB DESIGN 


Р, Limited Time Offer: 
| Get EAGLE 16-bit version for: 


$500.00 


Including Layour, Schematic, 
and Autorouter Module 


Finally! High-flying 
PCB design automation 
without sky-high prices for program 
modules, technical support, and 
maintenance! 


With EAGLE 3.0 you get 32-bit power and all the functions you 
need in a single, affordable program. It includes schematic 
capture, layout editor, 100% autorouter, DRC, ERC, drivers, 
and libraries — plus copper pouring. There are no hidden fees 
or charges for maintenance and support. We'll even supply a 
conversion program that lets you transfer your current 
program's netlists into EAGLE's layout editor. 


Install EAGLE 3.0 on a 386 or higher and you'll be productive 
=AGLE 3.0: from day one — because we've also eliminated the complexity 
Layout Editor (32 bit) $499 that makes competitive programs so frustrating and 


Schematic Module (32 bit $599 : А 

|| Autorouter Module a А: $799 time-consuming. 

|| Technical Support FREE 

e Call for a FREE INFO  — 
Complete Program $1,897 DISK today, and = L S, ( 2 F F 
Demo with Original Manual $12 : Ty к 
16-bit Version Still Available discover why EAGLE dez IO 
| 3.0 is a value that 


soars above the rest. CadSoft Computer, Inc., 801 S. Federal Highway, 
Delray Beach, FL 33483 


800-858-8355 FAX (407) 274-8218, Hotline (407) 274-8355 


In Germany: FAX: +49 8635 920 


All product names are trademarks of their respective organizations 
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2569 ю зп o sis sm IBM Memory 
il 
IMEGX3 $35 $7 yi MODEL MEMORY PART# PRICE | 
IMEG X 9 SM 50 50 $⁄4 | AMORA Берин» 346, Heda 386 Serin 356 
4X8 $124 NA $93 
{MEG 9 5129 $19 Si | a NA $328 
16м (36 CHIP) $668 | AMBRA Enterprise 484, Нога 486, Sprinta 486 
PRODR DA ee NA $198 
72 PIN SIMM MODULES | IMB МА: $648 
512X36 2MEG $88 $94 $108 | 4B vpM3S 488 
x32 $148 РЛ and 386/SX (2121) 2MB 92P9935- 
1X36 4MEG $148 — $176 $198 4MB 921F9694 — $198 
2X32 $288 | PS/2 30/286:25/286; 
1x36 BMEG $302 $308 $379 | Adpt Brd 1497259 SI2K 30F5348 $35 ; 
4X32 $488 2MB 30F5360 $98 
4X36 16MEG $518 — $538 $598 ^ PS/135SX, LS, 40SX.70-E6l; 061; 121, Adpt Bró 
98X36 32MEG $1175 $1275 | 6450609; 34F1011; 343077, 502, SSSX, 6555X, P70, 
16X36 МЕС $2695 5515, 6515 X Seation!20 & 130 IMB 6450603 $39 
— 2м8 6450604 $94 
Buu's | | P5250, 502, 555X, 60, 6SSX 2-BMB 1497259 : $198 
| 2-16MB 64506097 $168 
РЫ! Consultant, Essentials & Expert models x43, жек 
in .PS/Valuepoint all models except Cxx series 
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-A6MB 963291 —. $598: 
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gu 1 32 BIT-BOARDS: A-téMB. ABOU $31 
PRO BAIN ASI ABI: AMB- BASTO. IRR ;: 
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Sega Chap Ukirade Chak. Technology. 2MB 6450379: 
Compatibia with 385DX CPU Sodut DOS, Windows жас!) $768, 407012983 $1598; 
& OS2 Compatible. Uses Industry Standard Math авам) $3298 
Chip. Easy To ital » About $5 Minutes ISM Lapton Memory 
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BEET E 117081:001 m 
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“BMB 1976-001 5388. Санау 2000 Nama 425 Ü KA 


one Guaranteed 30% - 60% Off List Price 


We will not be undersold! 


In Touch with Tomorrow | 
E TOSHIBA 
Compaq Memory Toshiba Memory 


0718 


[NEVADA | Nevada's Largest Memory Wholesaler 


MODEL MEMORY PARTE MODEL MEMORY PART# 
PRICE | PRICE 
Deskpro 286E; 384.20; 20€: 25; 25 | IMB PARSIIU $29 
IMB 113131-001 $59 | T1000 ЅЕЛ.Е/ХЕ 2MB PA8312U $73 
4MB 113132-001 $188 | 12000/ T20005X IMB PA8317U $73 
Deskpro 384$ 4MB Board 113634-001 $254 | T20005X/T1000 LE 4MB PAS3I4U $188 
4MB Module 142534-00) $168 | SMB PAS3ISU 5358: 
Deskpro 386-206; 25Е 4MB 113645-00: $238 | T1200 XE 2MB PAB3O6U $58 
Deskpro 386/33/33E 48625; 33L:50L: Systempro Тоо 2MB PAS302U $58 
2MB 115144-001 $108 | T2000 SKE/T22005X/T 1800 T1850, C 
GMB 116561-001 $378 IMB PA1000U $78 
32MB 1(6568-001$1458 | 4MB PA2001U $198 
$ystempro; Deskpro 6 SKT | &MB РА20О2\) $358 
EXP ВАО W/2HB 116569-00! $268 | T2400, T2450, T3600 3.3V 4MB РА20190 $218. 
Compaq "M^ - 2-44MB 129160-001 $188 | BMB PA2020U $358 
Deskpro 286N; 386N; 386SX/20; 20N, Portable 486c, МВ РА20230 $798. 
Deskpro М. Systempro LT Series 129160-001. Pro T3100 2MB PA7!35E $128: 
Signa. IMB 118589-001 $49 TIIQDE 2MB- PA234IU $108 
2MB 118689-001 $84 T3100 SX 2MB PAS308U $108: 
4MB 118690-00! $168 4MB PAB3IUU $1887 
Veo. ewe 8MB 128877-00| $348 — T3200 5X IMB PA383070. SHB: 
. Prolina 3/25 & 252 .2MB 14738-001 $58 — 4MB PAS309U $198. 
ВМВ 141742-001 $318 T32005XC 1MB eAB3TRU: 5108: 
Protea 415 4/13, 450208 Modilel41683-00| $44 4MB , 
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MULTIPLE DRIVE COMPUTER SYSTEMS AND ENCLOSURES 


+ Computers available with '386, '486, or Pentium processors 
Ф 8 or 12 slots for Motherboards or passive backplanes 

Ф All drive bays are shock mounted 

+ Accomodates full height & full length cards 

+ Card retainer to firmly hold plug-in cards 

€ 250W power supply w/ front panel on/off switch 

€ Front panel keylock/reset switches & LED status displays 


DC 24V and 48V power supplies available for systems & enclosures 


RACK MOUNT PC SYSTEMS & ENCLOSURES 


SYSTEMS WITH 9" MONO & 10" SVGA COLOR MONITORS 


+ Computers available with ‘386, '486, or Pentium processors 

€ 8 or 12 slots for motherboards or passive backplanes 

+ Shock Mounted cage for three half-height front panel drives 

¢ internal hard drive bracket holds two half-height drives 

Ф 9" MONO or 10" SVGA color monitors with front panel controls 
€ 250W power supply with front panel ON/OFF switch 

¢» Front panel keylock/reset switches and LED status displays 


Available in both 20" and 24" deep models 


RACK MOUNT MONITORS 


+ 9" MONO & 10" SVGA color monitors Ф 14" SVGA & Multi-Sync color monitors € 17" Ultra VGA 0.26 dot pitch color monitor 
€ Tinted Lexan shield for screen protection * Automatic degaussing € Microprocessor controlled digital adjustments 
€ Power, Contrast & Brightness controls in front € Standard 15-pin D connector * „сш & MPR-II eli sa 


Call us for quotes on custom rack mount Кулеш 
Ask us about Passive Backplanes and open-frame monitors! 


RACK MOUNT KEYBOARDS AND ENCLOSURES 


€ Microline 184T dot matrix printer 

€ IBM compatible graphics characters 

€ All operator controls easily accessible 
€ Large storage for roll or fanfold paper 


* Vertical rack mount or desktop € Standard IBM parallel printer interface 


€ Sealed membrane 101 keys € 101 K/B with mouse holder * Standard 101 keyboard enclosure ; 
e Selectable on/off audible tone + Full travel (4mm) keys € Storage space for K/B and mouse * Serial printer interface, also available 
e XT or AT operation € Optional protective cover e Slides for rack included э Slides, power & signal cables included 


UniMod™ MODULAR COMPUTER SYSTEMS 


Ф Independent self-contained 4 or 8 slot computer modules 

Ф Individual module power supply and filtered cooling fan 

+ Available with '386 or '486 CPU's & various memory & hard drive sizes 

€ 7" TTL Mono or 7" VGA color or mono monitors available for further flexibility 
* Multiple configurations can be combined in 7 inches of vertical rack space 

+ Available with either AC or DC power supplies 


Call us for UniMod™ combinations and quotes 


RECORTEC, INC. RACKFAX” — 8004729776854 


7 
1290 Lawrence Station Road, Sunnyvale CA 94089 ORAE ct ы, Call for free catalog 


Fax-On-Demand System 


Tel: (408) 734-1290 Fax: (408) 734-2140 лэм) 
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Schildt's Windows 95. 
Programming in C and C++ 
The best way for programmers to make 

a smooth transition to Windows 95 with 
special tips for porting from Windows 3.1. 
by Herbert Schildt 
$29.95 U.S.A., ISBN: 0-07-882081-2, Available 12/94 
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C++ from the 
Ground Up 

Leam C++ without a 
background in C—this 
book shows you how. 
Covers all aspects of C 
and C++ in one com- 
plete volume. 

by Herbert Schildt 
$27.95 U.S.A. 

ISBN: 0-07-88 1969-5 


Teach Yourself C, 
Second Edition 
Everything you need to 
know to program in C, 
in short, easy-to-under- 
stand lessons. 

by Herbert Schiidt 
$24.95 U.S.A. 

ISBN: 0-07-8820 1-1 


Teach Yourself C++, 


Second Edition 

Go bilingual! If you 
already know C, this 
book is the ideal way to 
learn C++, A great 
companion to Teach 
Yourself C. 

by Herbert Schildt 
$24.95 U.S.A. 

ISBN: 0-07-882025-| 


Available now at your local book and computer stores or 
call 1-800-822-8158 any time. Mention key code SFCABYS 
and use your American Express, VISA, Discover, or MasterCard. 


Master 


C/C++ 


with the Master: 
Herbert Schildt 


Find out what millions of people already 
know—Herb Schildt is THE author to 
turn to for C and C++ programming 
information and insights. For more than 
ten years, his uncompromising style and 
attention to detail have produced 
numerous best-sellers that have set the 
standard by which other programming 
books are judged. With his straight- 
forward approach, Herb Schildt will have 


you getting the most from C/C++ in 


record time. 


Whether you're a 


newcomer to C, moving up to C++, 


or an experienced programmer, Herb 


Schildt has written a book for you. 


The Annotated 
ANSI C Standard 
Do it right! No C/C++ 
programmer should be 
without a copy of the 
standard, Schildt 
demystifies it with clear 
explanations, tips, and 
warnings. 

by Herbert Schildt 
$39.95 U.S.A. 

ISBN: 0-07-88 1952-0 


Also available 

by Herbert Schildt 
with co-authors 

Chris H. Pappas and 
William H. Murray, IIl: 


Osborne 
Windows 
Programming 
Series 


Volume I: 
Programming 
Fundamentals 
$39.95 U.S.A. 
ISBN 0-07-88 1990-3 


Volume 2: 
General Purpose 
API Functions 
$49.95 U.S.A. 
ISBN 0-07-881991-| 


Volume 3: 

Special Purpgse 
API Functions 
$49.95 U.S.A. 
ISBN 0-07-88 1992-X 


Osborne :: 


Get Answers-Get Osborne 
For Accuracy, Quality and Value 
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w MOIS | Remotely Control PCs over LANs, 


CONTROL YOUR WORLD 


P.O. BOX ЕШ 
HOLLISTON, MA 01745 
(508) 429-5482 


Powerful, Full-Featured, 
Easy to Use and Fast! 


Outperforms ReachOut, 


pcAnywhere and Carbon Copy! 


Runs over TCP/IP vla Windows 
Sockets, over Netware, 
Netbios, or Windows LANs and 


via modem serial ports! 


100% Windows DLL – requires 
no DOS TSR! 


the Internet or Phone Lines with 


"Intelligent" Remote Control, File Transfer, 
Chat and Remote Printing — True Windows DLL 


software for all environments! 


REMOTELY POSSIBLE / DIAL – 


for home and travel. Supports ove 


modems up to 230,400bps including 
V.Fast, PCMCIA and ISDN adapters. 
NASI, Int 14 and Telebit ACS support. 


Licensed for 2 PCs. $199 


REMOTELY POSSIBLE | LAN - 
supports all networks including Novell, 
Netware, Windows for Workgroups and 


Netbios. Includes one Dial version. 


r 200 


“REMOTELY POSSIBLE was as last a perlormer as one could hope la 


encounter. Screen redraws. program kaunches and Ме transters were 


FAX (508) 429-3179 Uses less than 200K of Licensed for unlimited users per site. $599 ouch smpie, speedy and a joy to use - тон Magazme 
imm qq Windows memory! REMOTELY POSSIBLE | SOCKETS - supports TCP/IP 3 
AED Etre. COT - 
Pm y ima Very low RAM and disk via Windows Sockets, works over SLIP, PPP and the Internet. = 
M requirements! Prices start at $298 (1 Host and 1 Viewer); add-on packs available. ^99 

Фу Automatically matches video - 
color systems and a _ Speed at p LE ; E 2. 
TEL: OMS (0)09 385367 ae ae 


| FAX: 0053 (0720 252143 


IN THE U.K. CALL: > = 
DATASOFT LTO. сүт ‘es 
TEL: 0460 57001 FAX: 046057060 MAAL NetWare 


resolutions! 


Plug the BuffPort™ into your PC and printto any parallel 
printer or device. Transfer data from your PC as fast as the 
printer can accept it, up to 150,000 cps. (A standard PC parallel 
port is typically limited to about 10,000 cps.) Use the BuffPort 
with the HWP for a 150,000 cps printer sharing system! 


If you have an older printer that does not have an 
high-speed interface, then connect a CPR buffer to the end of 
your printer cable and send from the BuffPort at 100,000 cps. 
The CPR also works as a printer buffer with a standard PC 
parallel port, but would be limited to the PC port’s speed. 


BUFFALO is a registered trademark of Месо, Inc. BuffPort is a trademark of Buffalo, Inc. 
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Ape 5 — ports 


> gU pa ~ 
^ Л 


№ 
JO 


BUFFALOS” osos 19h St. SE, Salem, OR 97302-1520 FAX: (503) 585-4505 
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Growing Your Software 
Business Can Be Puzzling... 


Pre-Sales 


Watch The Piece С s Come Together. 


Introducing The ON вой | n" For Your Software 


‘Now you can protect your software by All Buttons contain a unique ¢ 64-bit serial number: | 
controlling tbe rigbtto use. | N ⁄ 


| | DS1420 ID Button”: 051425 Multi Button”; 
Buttons are microchips packaged in ошер, | J Basic security. 2K bits of RAM can protect 
stainless steel cans that contain critical | o ^ic ed 


` D51422 UniqueWare Button’ 


) 1K bit of memory H \ DS1427 Time Button’ 


| — = EAK bits RAM, al ith 
= / whe pats into 4, one-time- Р. асар vnda 


BuHons tie ° together the pieces of your business puzzle. 


DALLAS 


„information to make your 
. software tun. - 


EEE TEA AAE 


"Hign-tertormance 5051 КАШ Wedsecee E ERQU Me 


* Fast & Wide SCSI II * Downloadable flash firmware x 
Discover the best RAID price/per- — Tob: ? x 
| ® RAID levels 0, 1, 10, 3/5 * Remote alarms, configuration 
formance in the industry. Raidtec | | & monitoring 


M ; E * Programmable RAID Level 
iS the affordable, open, SCSI-to- 6 — fae: T =; 


selection * Environmental sensor ports 
SCSI hardware RAID solution for * On-the-fly hardware parity — * "Hot Replaceable" disk drive 
complete data protection. Ideal 


generation eliminates read, bays & power supplies 
for mission critical applications, 


modify, write-back * Single SCSI ID 
document imaging & multimedia. 


Ww 7.5.4. = 


performance overhead 
* Single ended or differential ` Solid state load sharing power 


* Configurable read & writ —— 
It's time to re-visit the buffers. ee LEM И LCD control panel status 
ultimate in high- ни * Rackable, display 


availability stackable 


storage. Contact Tue STANDARD IN ApvANCED Mass STORAGE SYSTEMS 


т m Б ==; 
t 


Raldtec USA Raidtec EUROPE 
Raidtec today at 105 Hembree Park Dr.» Suite C Glen Mervyn House • Glanmire 
Roswell, GA 30076 Cork, Ireland 
| (404) 664-6066. | 


Tel.: (404) 664-6066 Tel: (353) 21-821454 
FAX: (404) 664-6166 ` 


| FAX? (353) 21-821654 — 


P 
p scam io i. 
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you since 10760 


JDR Microdevices 


1850 SOUTH 10TH STREET, SAN JOSE CA 95112-4108 


Expandable Case 


Save precious desktop space or increase your 
system's capacity with JDR’s system case. This 
configuration is designed to fill your needs now 
and in the future. Choose the larger case for high- 
capacity power systems that require room for 
multiple hard drives, floppy drives, a tape drive, 
CD-ROM, etc. The 

larger size also 

improves air flow 

around your 

valuable cards and 

peripherals, so thay 

will operate cooler 

and last longer. The 

upright case is Ideal 

for cramped 

desktops, and can 

be placed on the 

floor for additional 

room. 


Microsoft Keyboard 


This split keyboard features a built-in palm rest 
and a sioped, split-key design for less stress to 
your wrists. PC compatible keyboard features new 
graphical Task Manager tor Шив 3.1 


Bulk Diskettes 
Jrüer m 8 preformattec | 


1/2 Ant Opp’ 
A Isketle: in bulk 1 d save! | 


This card 

combines 13 

1/0 ports on 

опе сагі іо & 

maximize the Ë 

number of 

free slots in your 

system! Four high-speed 160550- mmt 
serial ports are included along with interfaces 
for 2 IDE and 4 floppy drives. plus 2 parallel and 
one game port. 


z 
МСТ-1М$+ ............................... 


Description 


enn 9169.95 


Seagate Hard Drives 


Upgrade to a new, high-quality, high-capacity Seagate hard drive. 


ST-3491A — 428Mb, 14ms, 120Kb, IDE-Fast ATA ...................... 
ST-3660A ^ 545Mb, 14ms, 120Kb, IDE-Fast ATA 


1.0860, 12ms, 256Kb, IDE-Fast ATA .................... .. 479.95 


51-31220А 
57-56609 

ST-31230N 
ST-32430N 
ST-32550N 
ST-15150N 


545Mb, 12ms, 256Kb, Fast SCSI-2 .................... a. 339.95 
1.0560, 10ms, 512Kh, Fast SCSI-2 ........................ 869.00 
2.166, 10ms, 512Kb, Fast SCSI-2 ...................... ~ 1049.00 
2.160, 9ms, 512Kb, Fast SCSI-2 ...................... .. 1249.00 
4.2Gb, Әт, 1024Kb, Fast 5051-2. 1995.00 


Жы 


лл aw. FTM. Yasa, 
AH W< 77 "T РЕ AM к r3 a 
Ө Vt TID TIV Кау we rc E )( 4 © el 5S C D S 


BOXDX400P100 .. . $289.95 
Plugs into 33MHz 4865Х or 486DX 
mee HA AES EEN CPU 
F 

н a fan. It features easy 
BOXDX400P75 . $219.95 
Plugs into 25MHz 486SX or 486DX —— snap-in installation 
BOXDX40DPR75 $219.95 50 you don't have to 
Replaces 25MHz 4865Х or 486DX CPU remove EA CPU from the "rcm 
BOXOX200P-66 .. ... $179.95 586-FAN ... — 
BOXDX200PR-66 $179.95 
Replaces 33MHz 486SX or 486DX CPU 


Make your 586 CPU 
run cooler with this 
specially designed 


586-FAN-R 
Above with electronic refrigeration device 


Special Prices for | 
Byte Buyers! 
Good Through 6/30/95 
Ta receive these special : 
, prices, FOO moni матай 
a EF cade 81084 


anê Size Speed Type Price 

* iM xg ans “Ми 47.99 

EL AL FOR BYTE CUSTOMERS ONLY 

1MX9-50X3 1М х9 60п5 SIMM 46.95 
4MX9-80X9 4AMx9 80ns SIMM 189.95 
16MX9-70X9 — 16M x9 SIMM 68000 
1MX36-70 1M x 36 184.95 
2MX36-70 2M x 36 379.95 
4MX36-70 4M x 36 619.00 


This ;'ompact uni 


Plug one transmitter 

in each of upto 16 4 
PC compatible parallel 
printer ports. 


* Extends the parallel 
printer up to 1,250 ft. 
s Transfers up to 11,000 characters per second 


s Time-out independently adjustable on each 
transmitter to 5, 15 or 30 seconds 


CEXT Transmitter for PC ............... MUR TOES $49.95 
СЕХА Receiver for printer ..................................... „ $49.95 


PC PRODUCTS 


AND ELECTRONIC E: 


COMPONENTS 


CALL 
ШМ, FREE 


=. № 
"49 d 


MCT's new internal 14,400 bps modem 


features voice capability, ais nine 
voice mail boxes, a T а 
fax оп demand, 

system access 

plus standard fax 

and data 

capabilities. 


MCT-144lV 


Order 


erp les 1 -800- 538- 5000 Toll-Free Fax Ordering калла) 24-Hours-A-Day Ar 
EE 1-800-538-5005 1-408-494-1400 Ву Phone or Fax Ny 

TERMS: fer ahigplag & kxadiiag пєй $3.00 far grand À ЇЙ [or air, Orders aver ЇЇ lb, apd веі ватага mag regquim petal раан chargei—canisst eur Palen Depi ber fa amawal. CA ital eal mial iaclads applicable 
sales tas. Prices cabject te chaage witheal васе. We are cet respsmsible lar typographical girara. We reserve ihe righ] La Panis асва ез mad ta аьаа ленае багет. All merckandice sabjeci la prior sales. Ë tall copy al 


mar Gere: bs available ppon request. Iber pictured mag eniy be regreusatat?re. JOR, the JUR log, JOR Microdevices, and tha MGT logo san rasa inrad trademarks of JOA Micradewices. Modular Circait Technalogp is a Iracemark ci 
JDA Шіс вені. Dept 19595 JEDE MEERDÜDEVICES. Dili Irademarka ше Eha piaperig 21 heli перен prati, 
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"It ain't over 'til the Fat Lady sings". 
And for makers of 15" & 17" monitors for 
PC's, she's now waiting in the wings. Dol Pitch 06 08 15 (8 

She's singing about the edge-to-edge 
display, Energy Star compliance, 

ISO9001 quality certification and 
two-year limited warranty that comes with 
each Brass Series monitor. The Tuba 
won CD-ROM Today magazine's Ultimate 
Upgrade Award and was recommended 

by PC Magazine and Byte. 

She's singing about the fact that 
Orchestra monitors have among the 
highest out-of-box reliability rates in the 
industry. 

And she's singing about our new 
French Horn II 15-inch and Tuba If 
17-inch displays, which have on-screen 
controls for all geometric parameters like 
pincushioning, trapezoid and tilt/rotation. Um 
Not to mention their adjustments for color - 
balancing and color temperature. 

Listen to the Fat Lady and call 
Orchestra at (800)237-9988 for more 
information. 


Kadmon Resote | 1600 104 — 09) 100 
(Конча) Y 1 
пошо | YS N M G 
Поб Conte! | YES S5 Б — M 
Аиса | YES БОБ S 
сокон | YES Юю M © 


{ м | OM в 
| Cobol 


Menge | YES YES PANTAL PARTAL 
Contos 


бшш | YES M M YES 
MSRP $009 $$ $59 ш 


L+] MultiSystems, Inc. 
Technology in Concert 


It’s easy to get attached to your notebook. 


š E "x 


= ТАШ I Ko. g Notebook to SCSI instantiy. 


Now notebook PC users won't have to give 
up their favorite desktop peripherals. Adaptec 
Adapec Connects virtually any notebook to vir- 
ran, tually any SCSI peripheral including 
Юма CD-ROM, hard drives and tape drives. 
It's the quickest way to tap into your database 
or access high quality graphics from any- 
where. The MiniSCSI" Plus kit and the 
MiniSCSI EPP kit con- gom 
nect SCSI to your paral- f D Ea 
lel port. The SlimSCSI" Ж 
kit is for PCMCIA con- 
nectivity. All three include software that is 
fully compatible with Windows and DOS. See 
your dealer or call 1-800-934-2766. 


Gladaptec 


= ш d Р» EN VO. NOW MORE IMPORTANT THAN EVER. 


©1994 Adaptec, Inc. All rights reserved. Adaptec, the Adaptec logo, IOware and SlimSCSI are trademarks of Adaptec, Inc. 
which may be registered in some jurisdictions. MiniSCSl is a trademark of Trantor Systems Limited, an Adaptec company. All other trademarks belong to their respective owners. 
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CooL PENTIUM™ MICROPROCESSORS 
WITH HIGH SPEED HEAT SINKS 


IERC's pP dissipators are 
designed for use with Intel 
Pentium™ and other standard 
PGA 21x21 packages. Using 
IERC's long-proven clip* 


technology, the quick connect 

clip easily attaches to the micro- 

processor and accommodates heat spreader. These high 

performance heat sinks offer circuit designers an ideal 
solution to their thermal problems. 

™Pentium is a registered trademark of Intel Corp. 


ERCA 


* Patent pending. 
International Electronic Research Corp. 
135 W. Magnolia Blvd. • Burbank, CA 91502 
TEL: [818] 842-7277 * FAX: (B18) 848-8872 
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Typical glare filters too | dark? | 
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GLAREBAN LITE 
* Reduces glare yet increases 


light transmission. 


' Perfect for today's VGA high 
resolution monitor. 


VIZIFLEX SEELS, INC. | 


16 E. Lafayette St,, Hackensack, NJ 07601 
(201) 487-8080 * Fax: (201) 487-6637 


Contact us for our FREE computer accessory catalog and promotional offers. 
Circle 190 on Inquiry Card (RESELLERS: 191). 


' Straining over “washed out" 
monochrome terminal? 
GlarebanLite® enhances contrast 
- provides crisp, clean viewing. 


Let your 
"true colors shine through" 
when you advertise your 
computer products in the 


HARDWARE/SOFTWARE 
SHOWCASE 


our newest, affordable, 
4-color advertising section! 


Call for more details: 
(603) 924-2695 
or (603) 924-2598 


View Vou 
VU-TEK Vision Care Filters: үи Work Wilh! 
nn lm 


Vu-Tek® has the most complete line of 
anti-glare filters to give you the ultimate 
in glare control and screen contrast 
enhancement. The light management 
properties control both filter giass glare 


and monitor glass glare. The result: A 

monitor that's very easy on your eyes. 

* Conductive and Non-Conductive Filters | 
Conductive filters block up to 99.99% ELF/VLF | 
E-field radiation and are available in: | 
Light, Med. & Dark Tints: 31%, 53% & 62% 

* Circular Polarlzers & Privacy Screens 

* Four Frame Styles: Custom and Universal 

* Affordable Prices 


For more info. or dealer near you 
CALL 1-800-269-8801 


Vu-Tek* Vision Care Filters" 
625 Alaska Ave., Torrance, CA 90503 
FAX 1-310-320-9357 


Circle 232 on Inquiry Card. 


RS-485 with Windows and OS/2 


Operating System Independent. No. | 
additional drivers required. E 

Automatic RS-485 Driver Enable, 

looks like RS-232 Port! 

IRQ's 2-5,7,10-12,15 Supported £ ars 
16550 Buffered UART: Standard Ж." "m 
Excellent Technical Support RPM 
Made in USA 

Part #3055 Price: $179.00 


Sealevel Systems, Inc. 
Р.О. Box 830 

Liberty, SC 29657 
803-843-4343 


© ® ъ € LÀ 


420 MB CFS420A 14MS 3.5" HH zi $181 
540 MB CFAS40A 12MS 3.5" HH IDE. $212 
B50 MB CFARSOA 12MS 3.5" НН IDE $285 
1060MB CFP106059MS 3.5" MH SCSI $494 
1275 MB CFA1275A12MS 3.5" HH IDE $432 
2150MB СЕР2105 BMS 3.5" MW SCSI $879 


2100 MB 4221 SMS 3.5" HH SCSI $1039 


4300 MB 3243 8.5MS 3.5" HH SESI $1681 
9100 MB 1991 12MS 5.25"FH 5651 $3117 


275 WESTERN DIGITAL 


425 MB АС2420 12MS 3.5" HH IDE $182 
540 MB АС2540 11М5 3.5" HH IDE $219 
850 MB АС2850 10MS 3.5" HH ШЕ $296 
1080MB AU31000 10MS 3.5" HH IDE $419 


SS Seagate 


428 MB 3491A 1285 1.5" HH IDE 5188 
545 МВ 3660A 12М5 3.5" HH IDE $213 
545 МВ 55608 12М$ 15° НН SCS! $235 
2150 МВ 32550N SMS 3.5" HH SES! $1108 


2150 MB 32550WSMS 3.5" НН ИЙ $1258 


540 MB 7540AV12MS 3.5" HH IDE $213 
850 MB 7850AV 12MS 3,5" HH IDE $269 


Chicony Сусепоа 
AA MAGITRONIC Motherboards 


486DK2 66 ЗИВ AMD CPU AWARD BIOS 256K 
4802 80 ЗИВ AMD CPU AWARD BIOS 256K 
485014 100 3 VLE AMD CPU AWARD BIOS 256K 
PENTIUM 66 3PCI ЗИВ 2 15А MTEL CPU $12X 
PENTIUM 90 3PC! 1 ИВ 415A INTEL CPU 256K 


Call for Memory, CD-ROMS, and All Other Pricing 


ka 
825 


Government / University P.0.'s Accepted 


Circle 218 on Inquiry Card 
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A 
reader small enough to fit in zn 
palm of your hand, Videx has a 
bar code reader for you. 


The TimeWand II offers the 
durability and computing power 
necessary in applications ranging 
from hospital patient care to 

The TimeWand I offers credit-card warehouse inventory. 
sized portability, ideal in time and 
document tracking applications. 
The rugged DuraWand can take information kit on Videx 


the punishment typically found in portable bar code readers. 
See us at COMDEX, Booth #M5426 


1105 N.E. Circle Bivd., Corvallis, OR 97330 m А idex 
503-758-0521 ° Fax 503-752-5285 - 


Videx, TimeWand, and DuraWand are registered trademarks of Videx, Inc. GCO462B 


Call today to receive a free 


Circle 188 on Inquiry Card. 


When you need easy to use, 
full-featured bar code printing 
software, look to BarCode 
Labeler II. 


BarCode Labeler I] makes it 
simple to merge text or graphics 
into your labels. Design the size 
and placement of your labels 
with easy to use screen tools. 
This package allows you to create, 

edit, and print bar codes in all te Сай us today for information 
popular bar code symbologies. on BarCode Labeler П. 


Retail price: $149.00 
See us at COMDEX, Booth #M5426 


1105 N.E. Circle Blvd. , Corvallis, OR 97330 [Videx 
503-758-0521 * Fax 503-752-5285 
Videx is a traire trademark and BarCode Labeler is a trademark of Videx, Inc. GCO510 
I Circle 189 on Inquiry Card. 
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delivery and security applications. 


| | WA 7 el 3mm 
PF n 1 ng 

Share Printers W | 

-Wires or a  Netwoi ¿| 


(go ae, fiat Wireless Printer Sharing 


GoPrint is as fast as pnm through a Wired connection and faster than ` 
printing over a network. GoPrint saves you tbe cost of wiring and installing an 
expensive network. And, since GoPrint is plity-and-play ready, in minutes your | 
printers can now be located where you need them. Even WL d are located - 
behind walls or around corners. 


, Up to 8 printers can be used 
by any number of PCs. 
Prints up to 500 feat indoors. 

û Works with 100% IBM . 
compatible PCs and primers. 44 


А & Both DOS and Windows. 


ime 
4 GHz Spread Spectrum Radi, 
anta доре 's parallel pori 
гга агз-сопдагдо!, Ө 


a gar- 
{ Bod |+ 
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^-Computer Telephony 
Voice Card Developer Kits 


A. a leader in Computer Telephony 


Integration platforms, PIKA is not 
only redefining technology standards 
but also the standards of vendor 
commitment to CT| software 
developers. 


“Contact us to find oùtatidut оу. 
latest offerings in DSP based 
multi-line voice cards with developer 
kits for DOS, Windows, 05/2 and: NT. 


š b p L P. f r 
L 


M ed Matthews Cres. à Кеші, ontario K2M 2%, cra 
Ael; 1-613-381-1565 Fax: 1 - 613 ~591 -1488 
“Ernaik des pira @pika; ca 


PP imal ; 
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J Turbocharge your ISDN 
Д connections with. . . 


== ҮЕЛЕР" 


TurboPort/RA" controllers 


Now there's a serial I/O controller that will keep up with 
ISDN terminal adapters. TurboPort controller 
support data rates up to 460.8K bps—more 
than you need for Basic Rate Interfaces. 


CONTROL 
|. ALL YOUR PC SERVERS ` 
FROM ONE KEYBOARD, MONITOR AND MOUSE 


d i 
داي‎ 


COMPARE QUALITY 
AND PRICE PERFORMANCEI 
* Save Space, Cut Costs & Centralize 
Control with 100% Reliability 
* "Plug and Play” Any Mix of PCs & All 
Video; Supports PS/2 & Serial Mouse 


* Desktop or Rackmount Models Faster than standard serial ports 
for 2, 4, 8, 16 PCs, Expand to 64 SI. и апан . 
— TurboPort controllers break the 19.2K bps 
* Keyboard & Mouse Emulators for реа | ISDN-to-PC 
Error Free PC Operation and Autoboot speed constraint of typical ISDN-to-PC con- 


nections and readily support 64- and 128K bps Wi ee Tech Suppo 
(2B +D) data transmissions. These low-cost controllers 
easily handle data compression that requires even higher baud rates! 


* AUTOSCAN™ to Monitor All PCs 


Maximizes ISDN connection 
EIA-232/EIA-423 combination provides unmatched reliability and 
speed in ISDN-to-PC connections. Offering automatic hardware/ 
software flow control, the advanced TurboPort hardware eliminates 
costly re-transmissions and data loss. 


For more information, call 1-800-782-7428 
VISA and MasterCard accepted. 


AZAR LATE. Star Gate Technalogies, Inc. 
29300 Aurora Rd. * Solon, OH 44139 USA 


TECHN. COMES "C. 216-349-1860 • Fax 216-349-2056 


RARITAN COMPUTER, INC. 10-1 Ilene Court, Belle Mead, NJ 08502 Fax (908) 874-5274 
30-DAY MONEY BACK GUARANTEE FULL 1- YEAR WARRANTY 


See Us at NetWorld Interop, Booth #4098 + FOSE Booth #3031 

INTERNATIONAL: Korea: (82) 2-412-5775 COMDEX Spring, 
France: (33) 1-64 67 64 67 Netherlands: (31) 10-4423313 Booth #N6567 
Germany: (49) 180-522-8222 Sweden: (46) 020-788850 


See us ді 


Ireland: (353) 1454-0589 Switzerland: (41) 22-7532200 PS 
Italy: (39) 2-66800548 Taiwan: (886) 2-218-1117 O 1995 Dipi etaratonet ne, ВТУ лз cotes reserved 
Japan: (81) 3-3255-1517 United Kingdom: (44) 244-520222; (44) 344-424-333 iau ani ич precii wamaq ruris алран ot rogi eden al uir impero НЧЫ. UE 
INTERNATIONAL RESELLERS INQUIRIES WELCOME — CONTACT RCI (908) 874-4072 NEC EIE E EE EE ma pm um. mer jm mde que Таш. аш 
Circle 208 on Inquiry Card (RESELLERS: 209). Circle 196 on Inquiry Card. 
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etorex I Turbocharge your modem 
à 2 a т 
Voice Processing boards Î connections with. . . 


make CTI a reality. EXE; yy? 22 FI 


hat' 
P. ; < — i س‎ ° TurboPort/RA” controllers 


I 
of the hottest new 
technologies going. | 
Computer Telephony l 
Integration links PC- | 
based computer appli- 
cations to the telephone 
network, providing voice/ | 
fax mail, interactive voice response, voice/fax servers | 
апа тоге. | JP 
Interested? Maybe you're already developing a CTI | Maximizes modem speeds pde setae 
application. Then it's time to discover Rhetorex^" Software-confi igurable. Offers automatic ich S 
For the best value in CTI technology-from our 2 and 4 | software/hardware flow control. Each port 
| 
| 
| 
] 
| 
] 
j 
l 
| 
І 


Delivering fast, reliable connections for high-speed modems, 
TurboPort serial МО controllers supply the vem 
you need for remote access. Supports 
Windows, NetWare, OS/2 and more. 


Faster than standard serial ports 
Supports data rates up to 460.8K bps— 
4 times faster than V.34 modems. 


port DSP-based voice and fax processing boards, to our serviced by a 160650 UART. For ISDN terminal adapters or 
modems of all types—9600 bps, 14.4K bps, 28.8K bps and above. 
Multiple-strike surge protection 

The only serial board for remote PC users with complete ESD 
protection to every signal. 


24-port platform- give Rhetorex a call. And start making 
СТІ a reality today. | 


For more information, call 1-800-782-7428 
VISA and MasterCard accepted. 


STARGATE: Узды по 
29300 Aurora Rd. * Solon, ОН 44139 USA 


meom оошз и 016-349-1860 * Fax 216-349-2056 


RHETOREX 
Rhetorex, Inc., 200 E. Hacienda Ave., Campbell, CA 95008-6617 
Tel. (408) 370-0881; Fax (408) 370-1171 


All trademarks identified by the ™ symbol are trademarks of Rhetorex, Inc. | © 1995 Om Intemational Inc. Aen Meal a a v P 
All other | d belong to their ive owners. © 1993 Rhetorex. inc. X йл BEYT aw] (REDE a FREY GEE: TETER OS Pipra Trai IRIACIACOIL Dd er rarum hdr 7 
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LET YOUR COMPUTER DO THE TALKING! ` 
„свика. E Automated Attendant 
integrates һы volce/fax бетт. e plus Bl Unlimited Audiotex 


program control into one full-featured hi Я 
performance software. PC-AT/386/486 ae Bi Voice Mail 
E Talking Yellow pages 


Menu driven. Easy to use. Full support for 

Rhetorex, New Voice, Dialogic, Bicom, Pika, 

TH and Intel voice and fax hardware. Supports 

up to 32 voice lines and up to 8 fax lines. E Telemarketing 
ware + Softwarc Kit ' Bi rax Mail 

В rax-on-Demand 

В Fax Broadcasting 


118) 368-6132 Fax: (818) 368.7859 8 Date/Party lines 
Bl Int'l Call Back 


10801 Bismarck Avê, Northridge, CA 91326 USA 
Circle 198 on Inquiry Card (RESELLERS: 199). 


(Resellers/Dealers/OEMs/Private labels are welcome) 
GET THE MESSAGE - OR ELSE! 
x 
f" Е й Е 


x — WiNDows-BASED 


* Voice Mail 
P Auto — Attendant 
$ Fax- Оп – Demand 


Fax-on-Demand lines: 818-368-4566 or 
818-568-8848 
| j 1 


каз : 
3 š | 
ti t w Jü! 


294.4 


d АЛАЛА 44 | 

NS I-0U0-934-4004 

жк; "ЖЕ. Don't trade your life for a lost message! 
TALKING TECHNOLOGY, INC. 


Hes Atlantic Avenue, Alameda, California, 94501 т 
Voice: 810.522-3800 Fax: 510-822-5556 Ifi 
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| Tel 303.444.7737 
F Boulder, CO 80301 USA Fax 303.786.9983 
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+ Постът. ПАТ 
384 bo слалі mentir 
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Over 20 diferir 
madels 
= Horkmaner Meniterg 
B. be PU" (duel 
also күн пук, j 
* Aockmount Воч 
Full Erta]. reer bna 
* [тей €£ndesuras 


SINGLE 
BORRD 
COMPUTERS. 


e CP eer 
ASE 


Рек опо ол als a w E [mars abore | 
21240 any ance eee ¥ Or. 14" САТ 
e Redundant AS Iu eruta : > | , "ЛТ, 


or EL dipiin 
Hot sump, up to 3 AS or EL deploy 


1080 €. Duane Ave., Bldg. G, Sunnyenie, СА 94086 800-700-8560 
 Circla 231 on Inquiry Card. 


268 BYTE APRIL 1995 


Rackmount Solutions 


RACKMOUNT COMPONENTS - QTY 25 PRICING 
Rackmount Chassis 19'x7x17 $131 


Rackmount VGA Monitor $531 
Rackmount Monitor Shelf $113 
Rackmount Cherry Keyboard Drawer $200 


RACKMOUNT PLATFORMS — Qty 1 Pricing 
RMS4860X2-66 EISA $1593 — RMS4865X-33 $915 
RMS486DX-33 $1136 — RMS3865X-33 $665 


RACKMOUNT CHASSIS - 15 Models up to 20 Board Slots 
SLOT CPU BOARDS - EISAISA 486, 4865X. 385, 3865X 
RACKMOUNT MONITORS - Super VGA & Monochrome 
RACKMOUNT KEYBOAROS - High Qualry Cherry KB 
RACKMOUNT SWITCH — Video/KB up to 12 CPUs 
RACKMOUNT CABINET - Modular from 21° to 96* high 


Exclusive International Distributor Program now Available 


ММ VALLEY 
TECHNGLOCY INC. 


246B Armstrong Street, Livermore CA 94550 
(510) 447-2030 FAX: (510) 447-4559 
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Industrial PC Solutions 


Rackmount PCs 


Industrial PC Chassis 
Industrial Workstations 
Panel Display PCs | 


IPentium/486/386 CPU Cards | 


Call 800-800-6889 to 
receive a FREE 100- 
page Solution Guide for 
your OEM or system 
integration needs. 


ADVANTECH. 


750 E. Arques Ave. 
Sunnyvale, CA 94086 
408-245-6678, Fax 408-245-8268 
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250 MSPS A/D CARD 


4 Also 
4 1 
1 


CSLITE | 8 bt, 40MSPS $595 


CS2125 8 ba, 250MSPS $4985 


Pe iy CS0012 12 bH, G0MSPS 56995 
) Gage Applied Sclences Inc. 


"= Shu Бонай " acum sas Vanden Aboale, Montreal, QC, Canada Н45 151 
1-800-567-GAGE поили, sai aa 
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DAP 3200e™ Data Acquisition Processor?" 
Analog UO to 769K samples per second On-board 486; SX, SX2, DX2, or DX4 
Digital 1/0 to 1.6M samples per second RealTime Data Acquisition-Windaws or OS/2 
Up to 512 analog inputs on one DAP™ Real Time Process Control-Windows or 05/2 
Up to 128 digital inputs on one DAP On-board FFT, FIR. PID, 
Up to 66 analog outputs on one DAP and more T 
Up to 1024 digital outputs on one DAP "i Control MICROSTAR 


Ask for FREE catalog and demo diskette. LABORATORIES? 
206-453-2345 / fax 206-453-3199 2265 116th Avenue NE 
e-mail to info@mstarlabs.com Bellevue, WA 98004 
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Terminate SCSI Problems! 


SCSI Vue" 
Terminator 


Features: 

* Active Regulation 

s Status Indicators „4 

e Gold Contacts % 

Benefits: 1 М 

* Improves SCSI Bus 
Perfarmance 

e Less Errors; More Reliable 
Data Transfer 


ewe * Diagnoses Problems 


р. Analyzes Signal Quality High- Performance 
| Active —— 


)S e MA ө UNI Ke 


™ 
SCSI Vue 
Features: ë g 
Yl. 


* Diagnostic Indicators (gf 

* Large Ferrite Filters | 

* Triple Shielding 

* Double Gold 20u" 
Plated Connectors 

* Extra Heavy 26 
Gauge Wire 

Benefits: 

* No Loss Of 
Important Data 

* Faster Performance 

* Test Cable шен 

= em "Р sh T 


W Ú | | 
c ud i AAA NA 
2. "a1 ka 


3101 Whipple Rd., Union City, CA. 94587 
Ph: 510-471-6442 Fax 510-471-6267 
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DATA HUNGRY? 


, FEED YOUR PC СОВ$ 


-— ome i. 
= kie — 
, iia ¿8 m Q 


el in | iia lion) 


M P 
1 ^h: 408-4465 pr | 
Fax: 408-42 16- 
едт O SO 
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Introducing The Fax Modem That Stands Alone... 


THE FAXPLUS 9624 


ADVANCED MULTI-FUNCTION FAX SYSTEM 
FOR DOS, Winpows & NETWORKS 


M Send/Receive Faxes With Your PC Turned Off! 
M Print Plain Paper Faxes Directly To Virtually 
Any Printer (Dot Matrix, Ink Jet & Laser) 


WÎ Stores Faxes IN MEMORY Й SEND FAXES WITH ANY SCANNER 
И View FAXES BEFORE PRINTING V.42, MNP Data Морем 

YÎ АС or BATTERY OPERATION Ur to 16MB or Memory 

Ej Comes with FREE SOFTWARE Use Your EXISTING PRINTER 
Ej Supports CAS APPLICATIONS WÎ AND Mucn, Muca Monz!! 


Call our 24 Hour 1-800-209-2418 


Fax-On-Demand System OR 510-254-5400 voicesFax 
for FREE Information. m am 


ADVANCED IMAGE COMMUNICATIONS 


12 ROSE Lane, OHINDA, CA 94563 USA Vorcr/Fax (510) 254-5400 
Circle 212 on Inquiry Card (RESELLERS: 213). 
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REMOVABLE STORAGE MODULES 


| FEATURES & OPTIONS: 


» Supports most 3.5' hard 
drives 


ZEE > IDE, or SCSI interfaces 
ў > Hot removability 
| > Key lock ON/OFF security 
» Fan cooling option 


> Built-in SCSI ID selector 
switch option 


» Ruggedized aluminum or 
low-cost plastic version 


» Power/Drive activ 
LEDs on i 


| > Patent protected 


19° rackmount keyboards 
» 1U or 1.76" space 
» 25 models 
» Рыда and membrane 


IBM PC XT/AT, PS2 
» compatible 
US and.Inti, versions ` 
| > Springdock front panel 
"| > Serial output 16mm, 2 
ШО » button trackball 
Call JNL at 
| 1-800-283-5123 


3l JNL Computer 
Products Inc. 
4161 Business Centar Drive 
Fremont CA 84538 
Tal: 510-353-0262 


m Dn 


COMPUTER PRODUCTS INC. 
Circle 215 on Inquiry Card (RESELLERS: 216). 


The LIGHTEST desktop-to-go PC 


Г] Packar 
КАНО The OmniBook 600C 

= Color 8.5" display 
= DOS 6.2, Windows 95 ready 
= 2 PCMCIA card slots 
= Full-size keyboard 
= Pop-up mouse 
= Only 3.8 Ibs! 


CALL TODAY FOR 
Sq Š PRICING & CATALOG 
abo 
Laguna Niguel, CA 92677 800-713-6525 


Fax: 714-582-1445 
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Models: Lower Prices! 
-512VL: Fast 32 bit Local 

bus grayscale board $595 
-768: 768x480 HI res ISA 

1/2 size, 4 Inputs, NEW! $495 | 
-512: 512x480 grayscale, 
4inputs, LOWER PRICE $395 
-512/24: 24 Bit RGB, 512x 

480 Res, 2 inputs $495 


Money Back Guarantee 
AMEX/VISA/MC/COD 


Control Vision S^ 
Box 596 Pittsburg, KS 66762 
318-231-6647 Fax: 231-5816 
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Scientific PC Framegrabbers for 


• Machine Vision 
* Medical Imaging 
o Research Labs 


We work with OEM's. 
Custom boards/Consulting 
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Bright color. Bright price. 
$0 ,299. 
The New BOXLIGHT ColorShow 1200 
"eget Projection Panel. Call now and order 
pi bbs our brightest true-color LCD 
= panel at the special intro- 
. dutory price of only 
B $2,299. It’s an 

= дыі 

== unbeatable value- 


guaranteed. 


¢ Compact & portable 
€ 640 x 480 resolution 

¢ PC and MAC compatible 
€ Free remote and cables 


BBOXLIGHT' 
BN CORPORATION 


17771 Fjord Dr. М.Е. Poulsbo, WA 98110 
nit mdi TE vit ata 


Your direct source for 
all the bright answers. 
_ || e Widest selection 

| * Instant availability 
| е Overnight shipping | 
| е 30-day guarantee 


TI | Fe 
| ay 1-8C JC 


d ntrol and data acquisition z catons: 
Ries M ciu digital 1/0 to 400 lines, ‘ADCS, 
DACS, relays, solenoid drivers, RS232/R5485, 

Wes, Dattery-backed RAM, clock, watchdog, LCDs, 
keypads, enclosures and more. Use our sim- 
ple, yet powerful, Dynamic C™ development 
system ($195 integrated editor, compiler and 
debugger) for quick project completion! 


1724 Picasso Avenue 24-Hour AutoFAX 
Davis, CA 95616 916.753.0618. 
916.757.3737 Call from your FAX. 
916.753.5141 FAX Request catalog #18. 
Circle 192 on Inquiry Card. 


Genius me 
Starting at $119, Qty 1 
- EN 
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al y OU ol 


à W. "i 


- Dont repe dem 
SUN pes crime. Be MODEM 


"UU LOCK with its powerful 
sË hardware DES encryption to 
.. protect your business. According to 
the FBI, computer crime costs business 
millions of dollars each year. Call our 
Fax-Back number now to learn more 
about how MODEM LOCK works with 
your hardware to lock out intruders, 


Û ADVANCED ENGINEERING CONCEPTS, INC 


Tel: 310.379- 1189 or 
24 Hour Fax-Back Info 
1 310-597-7145 


i Circle 237 on Inquiry Card. 


MN 


Tape Solutions 


Qualstar Corporation 
6709 Independence Avenue 
Canoga Park, CA 91303 


FAX (818) 592-0116 TEL (818) 592-0061 
(800) 468-0680 
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* Tape Transter and Format Conversion 
| + EBCDIC — ASCII Data Manipulation 

* AS/400, TK50, and <" QIC Drives 

* UNIX Tar and DEC Sava Set Options 

* Reseller Inquiries Invited 


WE) utar" Tape Duplication 
ig / READ/WRITE 9-TRACK 
— [07 3480 *8MM DAT on 
i YOUR PC NOW! 
Yag N Call U.. (317) 842-2077 o 
(O sers SHAFFSTALL 1- 800-248- 3475 
CORPORATION Media Conversion унета Since 1973 


FAX: (317) 842-8294 


Circle 205 on Inquiry Card (RESELLERS: 206). 


Talk To Me for Windows is an easy-ta- 

use and powerful Voice Processing 

Toolkit for MS-Windows. With Talk To 

Me, virtually every MS-Windows user 

is capable of creating simple voice 

applications, using the graphical box- 

oriented user-interface. More ex- 

TEN LETT E perienced users con create complex 
applications, using the rich program- 

APPLICATIONS: ming language in the Programming 

= Automated Attendant Box. 

s Voice Mail 

= Audio Text 

= IVR & HIVR 

a Fax On Demand 


= Fox Back Toolkit 
Developer 


TAIk To ME 


VOICE PROCESSING SOFTWARE 


The #1 Voice 
Processing Toolkit 


Talk To ME 


= Powerful connactivity 


mper Sapport: : More information? 

Talk To Me Ur | Talk To Me comes 

ныс ipi apps sine зн sure you get our 100% 
Hardware Support: unctional Evaluation system. 

Voice: All popular Diolagic hardware 1: By mail, incl. 400 р. manual (USS 75,-). 
Fax: Intel, GommoFax. 2: Download from TIM BBS (Free). 
Distributor, dealer, VAR and OEM enquiries welcome. 3: Via Internet, E-mail and WWW (Free). 


Sea es 


T M ЖЕЛЕП 


Rietveld 10 • 3641 GS Mijdrecht The Netherlands Phone 31-2979-88365 Fox 31-2979-81241 
TIM BBS 31-2979-88761 E-mail: ttmQxs4all.nl » hitp://www.xs4all.nl/~itm/ 
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TAPEDISK ? Innorative 


We make tapes work like disks! Dual Storage 


Technology 
Turns a tape drive into a DOS "disk" 
Supports SCSI DAT/DDS-2, 8MM, QIC 
* Backup & Secondary storage. 
* Read/write files directly from/to tape. 
* Fast system crash recovery. 
· Less than $5.00 per Gigabyte. 
* PSM software included ($79.00 value) 


II Call 800-827-3372 L 
= Voice 715-235-3388 
FAX 715-235-3818 


APEDISK Cor poration 


$249.^ 


FINALIST 


¢ Postal Presoning € CASS certified address correction s 
e Lobel Printing » Online Zp+4 йр С, | 
¢ Nome Parse e Duplicate Elimination | mad 1995 | 
0 Generation ¢ Browse ond Edit Lists PT А 
^oi Windows” ond DOS version included on one CD ~ 


““41.-800-800-MAIL 


970 Calle Negocio, San Clemente, CA 92673 


— E ad 
Circle 225 on Inquiry Card. 


COMMUNICATIONS 


THE CHOICE IS SIMPLE. 


Eck 
- 
AI 


„е UST умы: t š - 
PUS P б wiae ШОШ М | 
ч Si E ت‎ 


or This. 
ONE BOX. ONE LINE. 
To ingrate your S, = LAN networks, choose the 
СЕ 5 BRANCH COMMSERVER. It combines into one 
box a im a converter, LAN hub, FRAD and 
CSU/DSU. PCs and SNA terminals can communicate with 
any host/server through one box and over one line. 


Protocols supported include SDLC, BSC, Async, IPX, IP, NetBIOS, Burroughs Poll 
Select, Univac UTS, X.25, ISDN and frame relay. 


Phone: FAX: 
404-767-8230 404-767-1372 


Circle 222 on Inquiry Card. 
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Data Acquisition • Database 


New Windows Instrumentation 


Programming Tools 


À new series of application notes outlining development tools 
and techniques for instrumentation programming under 
Windows is now available. Subjects covered include 
advanced GUI development and event-driven programming 
techniques, interactive C development, execution, and 
debugging tools designed specifically for instrumentation 
programmers using C under Windows. 


National Instruments 


6504 Bridge Point Parkway, Austin, Texas 78730-5039 
Tel: (512) 794-0100 
(800) 433-3488 (U.S. and Canada) 
Fax: (512) 794-8411 
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CALLING BRITAIN ? 
"I MISS THIS! 


Britain are changing 


Phone'àu 
NS il Do a caught out! 
Updaté your hon&& fa fax А J with 


[D I3chan де ror TONS 


Updates tor PhONEda LI а! я ui „ 
+ ЕРА e a D FAX NL UMBERS . —i 
in your gorii ami ind ur Rh T Z 


* SPECI A. SGH. AI jc i НМ find British h phone numbers 


Paradox, Lotus Orgaitzer, A ine, ] 
"^ free-format text, and many morel fs 


US$ 49 (us. & Canada) GBE 29 (Europe & other) 


+ 44 1762 348406 
+ 44 1232 403120 
| Fax: + 44 1232 403121 
E-Mail: real time&delphi.com 
Real Time Systems Led, 381 Castlereagh Road, Belfast BTS 6AB, UK 
US contact: The Henley Group, 8 Faneuil Hall Marketplace #302, Boston MA 02109 


Tel (617) 973-5076 
EPERE 
EL 
prem 


(Е) 
Español 


Deutsch 
Circle 238 on Inquiry Card. 


Fax information line: 


Sales Tel : 


English 


Français 
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Data Acquisition e Graphics e Mathematical/Statistical 


Simply the Best Data Acquisition Saftware for Windows 


New and Improved! 

DASY Lab Version 2 is even better! You can 
scroll a strip chart backwards to see data that has 
already passed through the window, even while 
the system is still running! Stream dala to disk at over 200KHz. A new 
event/action fenture that not only gives you better control over the behavior of 
DASYLab. but also lets you control und communicate with other programs. 

And more, too. New display instruments. Grouping of instruments. 
Better reports. A programmable waveform generator. Flexible displays. 
IEEE support. The list goes on.. 

For more information and a demo disk contact: 

DASYTEC* 
P.O. Box 748 • 14 Boston Post Road • Amherst, NH 03031 
Tel. (603) 672-7061 * FAX (603) 673-7892 » Compuserve 73221,3360 
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for MS Windows 


The Computer Graphics Metafile is the ISO/ANSI standard for ` 
the system independent storage of vector and raster based 
graphical information. Our Windows solutions give you easy 
access to this technology. 


MetaPrint: The CGM printer driver for MS Windows. Installs 
and functions as a standard MS Windows printer driver. 
MetaPrint gives you immediate print to CGM capability from 
any application that uses the GDI print function. 


HSiview: The CGM interpreter for MS Windows. Views and 
prints CGM and WMF files and also translates CGM to/from 


(C) GeBIT9S 


WMF. HSlview was developed for 
Microsoft for use with Word, Power- 


point, etc. and is available as both HA Ñ N OVER 
an enduser application and a — t 1995 
developer DLL. a can find uz: "n stand B23 


Besides CGM EMATEK supports other ISO/ANSI standards as 
well. Based on the Graphical Kernel System (GKS) and 
Computer Graphics Interface (CGI) standards our GSS graphic 
tools enable you to develop portable, device independent 


graphic applications. Call for an info pack today. 
EMATEK GmbH 
WALES raf Subbelrather Straße 17 
D-50823 Cologne, Germany 
| Phone: 449-221-512074 
E ا‎ +49-221-529666 
Email: gsscgi@ematek.de 


Circle 214 on Inquiry Card. 


For High-Quality 
Scientific Publishing, 
use РСТЕХ 
Typesetting Software. 
Make all your documents and math formulas look their best! 


For a free brochure & demo disk, call 800/808-7906 
Personal ТЕХ, Inc. 12 Madrona Street, Mill Valley, CA 94941 
Fax: 415/388-8865 E-mail: руст com | 
Circle 182 on Inquiry Card. 
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IMSL. Numerical and 
Graphical Libraries 


IMSL Numerical Libraries 


(avallable for DOS, Macintosh, & 
Windows NT) 


IMSL Exponent Graphics 
(available for Windows NT) 


* Presentation-quality graphs for 
Fortran and C development. 


* Interactive graphics library 
with over 30 different plots 
in 2D and 3D. 


* Built-in GUI to quickly modify 
plots, access your data, 
prototype results & perform 
"what if" analysis. 

Ail products also available for UNIX workstations. 


* C and Fortran function from 
native language syntax. 


* Hundreds of copy-and-paste 
examples for quick-start 
benefits. 


• More than 1,000 mathematical 
and statistical functions. 


Request your FREE PC Demo today! 


1-800-364-8880 


Visual MEE ®. 


phone (713) 954-6785 fax (713) 781-9260 
e-mail: marketing@houston.vni.com 
Mosaic URL: http:/www.vni.com AD9579 
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RS232- loo kit, SuperCc m 
| for DOS, Wi ndows, 95/2 


for MS cam Visual C++, Turbo) Bor land i 
Turbo/Borland Pasc 1 Kya E Vals "Cli 1 {о de) HB cS 


SuperCom is the developmer 

| software. That means hig aha SN 
| The SuperCom libraries are fastev 5 
| like Windows, Windows NT or OS; 
| used among different languages an 


I S Intermupt driven: transmission on, line 
| „зш, modem status. Up to 115,200 bas. 
ARTS: 8250,16450, 16550 FIFO. 

o ous COM 1. COM, -46 (ааа b 


IMSL 


CiC- CAM. 


e - 
„эа 06 4 жг 
جب س‎ Q$ o 


TANNET, = 


Vm oan S 


AOS ESSAI ^Y HU AL 


© No resident drivers". Just link the LIB. No Royalti 
© FREE technical support. FREE demo 
D Full source code (C o: Pascal and optimized ASM) 
9 SuperCom++ (С++ or Pascal OOP) included. 
D Protected Mode Interface (Windows) included. 


0 Multitasking support (Windows, OS 

Protected Mode Interfaca", 886-Tech 

P User Event Routines under DOS and Win OWS, 
Under Windows user can even post messages 
to the application using ee d 


00 98 о 
ph {дом OS/ Zor N Т each $399% H 
H S WI 9 only 28 — à 
>+Windows+OS/2+NT only ши. 
3 ) S ا‎ 
310887005 and Windows 3.x BCom ( 
nas "rer nab 


| al'and $25 tor international orders: 
| АБАШ! ed. 


Phone: +1-707-887-3400 


AX "лиз нозо FAX: +1-707-887-1015 
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Conventional spreadshects can't 
' cope with uncertain or fuzzy numbers. 
But now there's FuziCalc. This 
Windows spreadshcet uscs revolution- 
агу fuzzy math technology to achieve 
breakthrough performance. 
Call now for FREE information. 


800-472-6183 
FuziCalc. 


The Fuzzy Spreadsheet" 


FuziWare, Ine. — — 
(615) 588-4144 | 


Circle 217 on inquiry Card. 


The browser tool 


Imagine thís: Your 
development team 
easily extracting legacy 
data into a generic 
object format—any | 
size, any type, апу Tm 
relationship, any reference— —À 
all capable of annotation. Imagine Ент... = 
specifications, interactive browsing апа automated docu- 
mentation. Imagine transaction management, logical navi- 
gation and readable code. Now think of how this would 
shorten your time to completion of software projects. 


Think of Gamelon, the royaity-free, full 
cycle development toolkit that signifi- 
cant database features with a persis- 
tent store class library. Licenses for 
Windows, OS/2 and NT. For C or 
C++. Call 1.800. GAMELON for 
a free demo disk and discover what 
BYTE magazine called “the beauty of Gamelon.” 


gamglon. ¢ 


Menai Corporation 
Menlo Park, California 
Info@menai.com 

FAX 415.853.6453 
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TECHNICAL GRAPHICS е DATA ANALYSIS ө 
DATA ACQUISITION ө WINDOWS 


ORIGIN is your camplete laboratory data 
management solution, providing unrivaled 
flexibility, publicauon-quahty technical 
graphing, and sophisticated data analysis 
capabilities in an easy-to-use Windows 


environment 
Scc us in Atlanta at C omdex, Booth #9326 


For a Free Demo, Call 
1-800-969-7720 


Microtal Software, inc., One Roundhouse Plaza. Northampton, МА 01060 
Fel 413-586-2013 * Fax 413-58$-0126 


Circle 194 on Inquiry Card 
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Senior Analyst 


DATAPRO INFORMATION SERVICES, a McGraw-Hill Company, the world's 

leading source of objective and value added information on computer and 

communications products, is seeking a Senior Analyst in its Information 

Services Division. 

Specific responsibilities include: 

° Tracking, researching and analyzing data networking hardware/software 
products and market trends 

e Analyzing vendor strategies, industry trends and 
marketplace competitors 

e Conducting user and vendor interviews 

e Developing positive working relationships with key vendors and 

А А ° industry contacts 
The Ultimate Technical Graphics e Making presentations at technology conferences and industry events 


& Analysis Software e Writing concise, factual reports. 


Graph Gallery of 171 chart types for business, statistical and The ideal candidate will possess: | | 
technical users. e At least 3-5 years experience in researching, analyzing, and producing 


Comprehensive library of statistica! functions. technical reports and articles (or equivalent experience) 
Interactive presentation-quality 2D and 3D graphics. | s Strong knowledge of wide area data network products, broadband 
Links large external data files to a 4-dimensional spreadsheet. communications and network management systems 

Formula Visualizer graphically displays user-defined equations. , Practical ныб. in custom consulting assignments (Big 6 
Curve fitting, contouring, FFT's and data smoothing. experience a plus) 


e Proven communication and platform skills 
Complete Windows compatibility, including DDE, OLE and True Ñ ; j 
Type font support. Keen knowledge of multiple product lines and complex information 


techniques (e.g. Client Server) 
Available for Windows™ & Windows NT™ e Bachelor's Degree preferred in Computer Science or Commmunications. 
Call for a free InfoPak today! Datapro offers a competitive salary, a full range of comprehensive benefits 


including a matched 401k savings plan and an opportunity to work with an 
1- 8 00-729-4723 industry leader. Interested candidates should send resumes complete with 


salary requirements to: 
р DATAPRO 
Visual Numerics. МК... LA 


phone (713) 954-6424 fax (713) 781-9260 600 Delran Pkwy., Delran NJ 08075 


STANFORD e-mail: marketing@houston.vni.com : 
GRAPHICS Mosaic URL: http:/www.vni.com AD9580 (Conveniently located 15 miles south of Philadelphia) 
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Complete your BYTE collection by ordering Back Issues today! 
1992 1993 1994 1995 Special Issues U.S. Delivery $3.00 Foreign $4.00 


1990-91-92-93-94 U.S. Delivery $6.00 Foreign $8.00 Canada & Mexico $6.50 
All issues prior to 1990 U.S. Delivery $3.00 Foreign $4.00 


January All checks must be in U.S. funds and drawn on a U.S. bank. 
The above prices include postage in the US. 


Please indicate which issues you would like by checking(V ) the 
March boxes. Send requests with payment to: 


February 


April BYTE Back Issues, One Phoenix Mill Lane, Peterborough, N.H. 03458, 
(603) 924-9281 
May 


vee Charge: CI MasterCard C VISA ÛJ American Express 
July 


August 


Card # 


Exp. Date 
Signature 


September 

October "me 
November Address 
December | City 

ine : BYTE 


Sate  1dAip —— ————— Because the Experts decide. 


All orders must be prepaid. Please allow four weeks delivery. 
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THE BUYER'S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER'S MART is a unique classified section or- 
ganized by product category to help readers locate sup- 


pliers. Each ad has Inquiry numbers to aid readers re- mended). 


questing information from advertisers. 


AD FORMAT: Each ad will be designed and typeset by 
BYTE. Do NOT send logos or camera-ready artwork. 
Advertisers should furnish typewritten copy. 2"x1'/&" 
ads can include headline (23 characters maximum), de- 
scriptive text (300 characters is the maximum mation call: Ellen Perham at 603-924-2598 or Mark 


phone and fax number. 2"x2'4" ad has more space for š 

descriptive text (850 characters is the ли Fco. oss авон). 12 
DEADLINE: Ad copy is due approximately 2 months 1 ad 9731 $701 $614 
prior to issue date. For example: November issue  2"xV'À" 2ads/issus - - 584 
closes on September B. Send your copy and payment Sads/issue - - 556 
to: THE BUYER'S MART, BYTE Magazine, 1 Phoenix tad $1,462 $1,402 $1,228 
Mill Lane, Peterborough, NH 03458. For more infor- >=" 2adsissus - - 1169 


recommended) plus company name, address, tele- Stone at 603-924-2695. FAX: 603-924-2683. 


| |J ACCESSORIES | 


KEYBOARD, VIDEO, MOUSE, AUDIO 
Extend signals from PC with EXTENDER 
Split signals with COMPANION/PC EXPANDER 
Switch signals among PCs with COMMANDER 


Boosis signals up to 600 feet. Contro! up to 96 PCs 
with one keyboard, monitor and mouse. 


CYBEX CORPORATION 
4912 Research Dr., Huntsville, AL 35805 
Phone: 205-430-4000 Fax: 205-430-4030 


Inquiry 651. - 


VGA Splitters 


Connect 2, 4, or more monitors to your computer 
Bright and crisp presentation simultaneously 
on all monitors - Guaranteed 

Works with all VGA, SVGA, and RGB monitors 


Supports 1280 x 1024 - MADE IN USA 
* Special VGA extension cables to 250 ft 


ALL RESEARCH 300.959.6439 


Santa Ana, СА (714) 641-6607 


Inquiry 652. 
| ^ ВАВ CODE. 
Bar Code Readers 


For PC, XT, AT, PS/2, Macintosh 
and Serial Terminals 

Attaches as 2nd Keyboard, no software changes 

Reads 2015, 128, UPC/EAN, Code 39, etc. 

Externa! or internal attachment on PC 

Wand, CCD, Siot Badge, Magstripe or Laser 

Supports DOS, Novell, UNIX, Mac OS, etc. 

100+ Configurable Options 

Supports USA & Intemational Keyboards 

2 Year Warranty, 30 Day $ Back Guarantee 


X £ + + + o + 


Direct From Manufacturer 

* Top Rated by Independent Review 
ж Complete with CCD Scanner ~ $624 

ж Complete with Laser Scanner - $784 
* Complete Wand only Reader- $329 


Worthington Data Solutions 
3004 Mission Street e Santa Cruz, СА 95060 — 408-458-9938 
800-345-4220 


NEW FOR 1995 
COLOH 


IN THE BUYER'S MART!! 
Attract the attention of your customers 
with the addition of color to your ad. 


Call Ellen Perham 603-924-2598 or 


Mark Stone 603-924-2695 for Details 
Fax 603-924-2683 


Inquiry 653. 


BAR CODE 


Portable Reader 
AA Battery Operated, 64K or 256K 
Display messages and optional voice messages 
teil operator what to do. Messages are easily 
recorded (like answering machine) in any 
language. This unit is EASYI 


Double duty as Non-portable Reader 

4x20 Supertwist LCD Display, 35 Rubber Keys 
2 Built-In Inventory Programs or create custom 
Download tables and Pick Lists 

Wand, CCD, or Laser Scanner Input 

Serial Interface and Keyboard Interface 

Reads 2015, UPC/EAN, 128, Code 39, etc. 

2 year Warranty on Reader & Wand 

30 Day Money Back Guarantee 

64K Complete with Steel Wand — $799 

Smail Size and very long battery life 
Worthington Data Solutions 


3004 Mission Street » Santa Cruz, CA 95060 
408-458-8938 FAX 408-458-004 800-345-4220 


X * e+ * ff + * 


Labeling Sofrware 


For DOS and Windows with dot-matrix, LaserJet or 
DeskJet. Easy WYSIWYG design. Any format/size. Mix 
big text, bar codes, and PCX graphics. Formats for AIAG, 
KMart, Sears, MIL-STD, Penneys, WalMari. File Input. 
LabelRIGHT for DDS-$279. LabetRIGHT for Windows- 


30 Day Money Back Guarantee 
Worthington Data Solutions 
(408) 458-9938 800-345-4220 


Cordless RF Wand and Laser 


A cordless RF bar code wand or laser with a 
range of 100 feet. Plug-N-Play. No software 
needed. Attaches as 2nd keyboard. For IBM end 
Macintosh or any serial device. Complete 
Cordless Wand — S695, Complete Cordless Laser 
— $1775. Optional range extenders $200 per 
100' added. ' 


Worthington Data Solutions 


(408) 458-9938 (800) 345-4220 


Windows Bar Code Fonts 


Add bar codes to any font based Windows 
program. Fonts designed for dot matrix, 
DeskJet and LaserJet. Print Codabar, 2 of 5, 
Code 128, UPC/EAN and Code 39 inside your 
Windows program. TrueType fonts, bitmaps 
and metafile support included. Only $199. 


Worthington Data Solutions 
(408) 458-9938 (800) 345-4220 


3 ads/issue - - 1,111 
еоевеве 00108 — Add $100 eese 


BAR CODE 


Portable Bar Code Reader 


» Use as a PORTABLE, WEDGE, or SERIAL 
» 9V Battery Operation with Lithium Backup 
¥» 2x16 Supertwist LCD Display 

>» 54 Key Keyboard with Separate Numeric Keys 
> Real-time Clock Supports Date & Time Stamps 
» Reads all Popular Bar Codes (16 types) 

» Wand, CCD, Laser, or Serial Input Devices 

» Built-In Program Generator 

» Create Your Own Custom Programs 

> 6 Built-In Inventory Programs 

> Up to 250 Programs Can Reside in Memory 

> Create up to 250 Data Files per Program 

» Up to 250 Look-Up Files in Memory 

» Built-in Calculator 

> Supports HAYES Compatible Modems 

» 64K Memory with Data Compression 

>» 30-day $$ Back Guarantes — 1 Year Warranty 
> Complete Unit with WAND Scanner — $795 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 
(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


BAR CODE READERS 
For PC, XT, AT, PS/2, & Serial Terminals 
» Emulates Keyboard: Works With Any Software 
> Data Appears as Keyboard input 
» Uses Enhanced Decoding Algorithms 


» Accepts Wand, Slov/Badge, CCD, Laser, 
Magnetic Stripe Reader, & RS232 Serial Input 


» Reads All Popular Bar Codes (18 types) 

» Reads HIGH, MEDIUM, & LOW density codes 
> Auto-Discriminates Between Bar Code Types 
» Easily Programmed with a Bar Code Menu 

» Over 140 User Configurable Options 

> Daisy Chain Up to 96 Readers 

» Supports NOVELL Networks 

» Supports US & INTERNATIONAL Keyboards 
» Direct From Manufacturer 

> 30-day $$ Back Guarantee, 1 Year Warranty 
» Complete Unit with LASER Scanner — $1095 
» Complete Unit with WAND Scanner — $299 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 
(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


BAR CODE PRINTERS 
Only $1,495! 
Reseller Pricing Available 
Impeccable Print Quality, Rugged Performance! 


THARO SYSTEMS, INC. 
P.O. Box 798, Brunswick, OH 44212-0798 
216-273-4408 Fax: 216-225-0099 


Inquiry 654. 
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THE BUYER'S MART 


BAR CODE 


Bar Code Printing Software 


LabelWorks tor Windows 
» Prints all Popular Bar Code Types (19 Types) 


» Desktop Publishing Features: WYSIWYG, 
Scalable Fonts, Rulers, Guides, Lines, Shapes, 
Page Zooms (25%-400%), Templates 


» Rotates Text, Bar Codas, and Graphics 
» Supports Windows Compatible Fonts 


» Choose From Over One Hundred Popular 
Label Formats or Design Your Own 


> Rich Text Support: Mix Styles, Types, & Sizes 
» Automatically Prints Serlal Numbers 


» Imports & Exports Graphic Files: 
TIFF, СІРЕ, BMP, PCX, WPG, WMF, TARGA 


» Supports Virtually alt Windows Compatible 
Printers (PostScript, Laser, & Dot Matrix) 


> 30-day Money-Back Guarantee, $295 
*** CALL FOR FREE DEMO SOFTWARE * ** 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


BARCODE & MAG, STRIPE SYSTEMS 
* Keyboard Wedge with HP 

Stainless Steel Wand/Mag. Stripe Reader $249 
* Keyboard Wedge with SYMBOL LS2000 


or SP400 Laser & Mag. Stripe Reader 5849 
* Keyboard Wedge with PSC QuickScan 
Laser/Mag. Stripe Reader $699 


s Software Wedge Decoder with HP Stainless Steel 
Wand or Laser Scanner (DOS & wn- Rs-232 or parallel) 5169 + 
* All Wedge Packages include a Wand or Laser Holder 
* Mag. Stripe Encoder'Reader (3 Trks) 
w/Software $1093 
e Printing Software (pos, wn, uux ) $149 + 
* Portable Data Terminals (12x- 4 28) 5599 * 
* Complete POS System: 486 40Mtv, $1999 
4MB RAM, monitor, POS Software, SP212 Recept Printer, 
М-5 Cash Drawer, pole display, HP stainless steal wand 
and magnetic stripe reader wtih decoder 
| * Application Software: inven, Asset. Tools, Tima & Attend. 
* Radio Frequency Terminals {spread soectrum/narrow bend) 
* Bar Code Printing Software (DOS) included with 
each purchase 
s Made in the USA = 30 Day SS Back * Spanish 
Dept. Avail. * Direct from Mfg. 


BARCODE INTERNATIONAL SYSTEMS (BIS) 
12140 Severn Way, Riverside, CA 92503 (909) 270-0016 Intl 
(800)653-4252 US • (800)219-5178 CAN * FAX (909) 270-0920 


Inquiry 655. 


| 


CAD 


Circuit Design Software for Windows 
Easy-to-use schematic entry, PCB design, and 
simulation software, starting al $149 each. 
Complete PCB package with schematics, 
autorouter, and layout for 2-layer circuit boards, 
$399. Enhanced version with autoplacement, 
more symbol libraries, and up to 16 layers, $649. 
CAM file outputs. 


Mental Automation, Inc. 
5415 136th Place, SE-Bellevue WA 98006 
(206) 641-2141 FAX (206) 649-0767 BBS (206) 641-2846 


Inquiry 656. 


= CAD/CAM 
CONTOURING MOTION CONTROL 


FROM A PRINTER T 
N EW Sim LPT" Adi "n $249 


VERSION 3 VISA/MC 
* Controls up to six step motors simultaneously. 
* Linear and Circular Interpotavon. 
* Now features to accommodato machine control 
* Easy-to-use DOS device driver. Super Manual. 
* CAD-CAM interface available. 
tion, 1422 Arnold Ауе, 


Ability Systems Roaly PA i001 (215 657-43 


FAX: (215) 657-7815 


Inquiry 657. 
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CD-ROM TITLES 

101 Best Games set оге} $14 Family Dr. 5nd Eel $I” 
1! Mil Business Phbk $18 Jump Raven $32 
70 Mil Home PhBk 1 Mathematics Lib. $13 
мие School Suite $18 
Pinball Dreams Dcluxc $20 
SI "94 Sports Almanac 320 

CALL/VRITE/FAX FOR FREE PRICE LIST 

Over 500 tithes 

ALLTEX COMPUTERS PHONE: (ибо) 891-5144 
4900 N. Ім. Suite 7 (915) 675-5134 
Abilene. TX 79603 FAX: (915) 6764360 

MASTER CARD - VISA - COD - PREPAID 


Inquiry 658. 


We Buy, Sell & Trade 


CD-ROMS & MEMORY CHIPS 
Resellers Wanted 
Call or write for a free product update 
Consolidated CDROM, Inc. 
515 67th Ave Philadelphia PA 19126 USA 
41-215-276-3657 / +1-215-276-3854 fax 
1-800-8-CDROMS 


Inquiry 659. 


INTERNET on CDROM! 


LINUX Developers Resource 3 CD Sei 
Slackware & more! Complete materials to install & ma 


CICA Windows 3 CD Set 525 
Thousands of piug & play windows programs! 250+ games! 


INTERNET Tools CD-ROM 
Networking fools & utilities for DOS & UNIX 


BSDisc (NetBSD & FreeBSD) 
Ready to use formats with install scripts 


USENET 2 CD Set 
comp.sources & alt. sources + many FAQ's from other groups 


SOURCE CODE CD-ROM 
4.4 BSD-Lite, XIIRG, MACH, Andrew Windowlng 


PERL & TCUTK CD-ROM 
Utility lang + command lang А toolkit tor X-Windows 


STANDARDS 2 CD Set 
RFC's. IEN's, CCITTATU Bluebook. Windows Sockets 


MS-DOS 2 CD Set (SimTel Archive) 
10,000+ DOS programs, utilities, BBS software 5 docs 


MC, VISA & AMEX 1-800-800-6613 
_ tek: «1-802-526-0565 
InfoMagic ix +1-602-526-9573 


P.O, Вох 30370, Flagsrat!, AZ 86003-0370 info @infomagic.com 


Inquiry 660. 


CD ROM TOWERS & 
JUKEBOX SERVERS FOR 
ALL OPERATING SYSTEMS! 


No Device Drivers/ MSCDEX needed, 
Complete Kit Networks CD Roms, 
unlimited user license, DISCPORT. 


“JES, NONE BETTER AT ANY PRICE" 
Call NOW: 1 (800) 482-1866 305-271-0076 


Inquiry 661. 


EVERY CD ROM YOU'LL EVER NEED 
TO CREATE EXCITING MULTIMEDIA 


MULTIMEDIA MEGA BUNDLE 


5 DISCS AT AN AMAZING PRICE!!! 
GRAPHICS, AUDIO, MULTIMEDIA, MEGA | & Il 


$49.96 $39.95 If you mention BYTE! 
KNOWLEDGE MEDIA INC. 
435 NUNNELEY RD., PARADISE, CA 95969 
(800) 78 CD ROM, (916) 872-7487, (916) 872-3826 FAX 


Inquiry 662. 


New and Updated CDROM Titles 
Cica MS Windows CDROM, Thsnds of Windows prgrms..$29.95 
Giga Games CDROM, Games for DOS/Windaws................$39.95 
Space and Astronomy, Thsnds NASA images/data ...........939.95 
C User Group Library, C source code Dec 93. .................949 95 
Simtel MSDOS CDROM, DOS Shatewart/Freeware..........$29.95 
ORZ Ham Radio COROM, FCC Callsign Db & Shrwar. .....$29.95 
Hobbes 05/2 CDROM, 05/2 Shareware/Freeware........... $29 95 
Source Code СОКОМ. 650 Mb source. DOS/Unix ............939.95 
Gutenberg Project, Literature and docs...........................939.95 
Linux Operating Sys, 386/486 OS, X11, full src................ $49.95 
FreeBSD Operating Sys, Ver 1.0, кепі sre, ONU .............. $39.95 
Libris Britannia, MSDOS TeclvScl/Enginger...................... $69.05 
X11R5/Gnu CDROM, Full src, SPARC binaries ..................939.95 
Nebula for NeXTSTEP, Prgms for Intel NeXTSTEP .............$59.95 
Ada Programming COROM, Compilers, source, docs.........5339.95 
Aminat CDROM, Amiga Shareware/Freeware .................... $29.95 
CDROM Caddies, Lifellma Guarantee ... — o 


Top quality CDROMs. 100% satisfied or tal refund. 


WALNUT CREEK CDROM 
4041 Pike Lane, Ste 0-212, Concord, СА 94520 
1-800-786-9907 Visa/MC AMEx, Fax: 1-510-674-0821 


Inquiry 663. 


COMMUNICATIONS 
Frame Relay, X.25, BSC, HDLC, SDLC 


Use our rock soli compliant, inexpensive ‘and robusi 
synchronous products for your PC project. On board 
support reduces PC overhead. 
* Support for MS-DOS, Windows, Unix, 05/2, Netware and others, 
a CCITT and {SO compliant X.25, HDLC. 
* Frame Relay blanket certified for any application, 
s Test and datascopa programs for easy debugging. 


Sangoma Technologies Inc. 
Tel 1-800-388-2475 905-474-1990 
Fax 905-474-9223 


COMPUTER BOOKS 
COMPUTER BOOKS ONLINE 


Easy online ordering at our Internet, CompuServe, & 
NIFTYServe stores. 15% off most books from 140 
publishers tor computer prolessionals. GO CBK. 
wew.compubooks.corn/books.htm!i, or ftp info.txt from 
ftp.compubcoks.com. Worldwide shipping. E-mail to 
info @ compubooks.com for information. 


CompuBooks 
RR1 Box 2710 512-321-9652 
Cedar Creek TX 78612 USA Fax 512-321-4525 


Order line 800-880-6818 


‘COMPUTER INSURANCE 
INSURES YOUR COMPUTER 


SAFEWARE Computerowner's coverage provides 
replacement of hardware, media and purchased 
software, As little as $49 a year covers accidents, 
theft, power surges and more. One call does it ail. 


1-800-800-1492 
SAFEWARE, The Insurance Agency Inc. 


PO Box 02211, 2929 N. High St, Columbus, OH 43202 
Now available Іп Ontario!!! 


Inquiry 664. 
COMPUTER TELEPHONY 


Write your own Voice Mail software 
Create advanced, multi-line voíce/fax mail systems with 
VOS™. the Editors’ Choice. Compiete language for 
computer/telaphone integration VOS supports databases, 


LANs, voice recognition, text-to-speech, conferencing, 

switching and more. 

Call for free booklet Get into Interactive Voice. 
Parity Software 


US: 415-989-0330 fax: 415-989-0441 
Europe: +45-3940.8803 fax: +45-3940-7803 


CREDIT CARD PROCESSING | 


Take Charge! 


PC-Credit makes It easy to add credit card, debit 
card and check guarantee services to your DOS or 
Windows applications. Our products include 
Libraries, DLLs, TSRs and easy to interface 
programs that will provide the solutions to your most | 
demanding single or multi-user applications. 
Go Software, Inc. 
31 Sherbome Rd., Savannah, GA 31419 
(800)-725-9264 

(912) 925-4048 Fax (912) 927-0214 


Inquiry 665. 


CROSS ASSEMBLERS ` 


PC BASED DEVELOPMENT TOOLS 


We offer low-cost afficient CROSS ASSEMBLERS and a 
superb lina o! SIMULATOR-DEBUGGERS with full buili-In 
DISASSEMBLERS for Intel's MCS-48, 51, 85 and 96. and 
for the 280 families of embedded controllers. Our new sim- 
ulators for the 80C196KB and 8OC196KC are unique In the 
market, and have been received with rave reviews. The price 
of our software Includes unlimited free upgrade privileges! 


Lear Com Company 
2440 Kipling St., Ste. 206, Lakewood, CO 80215 
(303) 232-2226 FAX (303) 232-8721 


Inquiry 666. 


DATA RECOVERY | 


. We Can Save It! 
All Platforms - All Storage Devices 
Proprietary techniques so advanced we 
rescue data others simply abandon. 


DRIVESAVERS 


Restoring data since 1985 


1-800-440-1904 


415-883-4232 
Inquiry 667. 


Ontrack 
DATA RECOVERY 
* Professional service recommended by major hard 
drive manufacturers * Expertise in virtually every 
operating system & media storage device • 24-hour 
support with weekend, priority, & on-site service 
available • For fast, successful results, call: 


MN:1-800-872-2599 e СА: 1-800-752-7557 
Europe: «44 (0)181 974 5522 * Japan: (0429) 32-6365 
Corp. Headquarters: 6321 Bury Drive, Eden Praine, MN 55346 


Inquiry 668. 


Don't take chances with 
The Data your important dala! Let 
Recovery our team of specialists 
Company 
Total Recall™ 
800/743-0594 
719/380-1616 INTL get back up and running, 
719/380-7022 FAX a price you can alford to 


2462 Waynoka Road ay. References and re- 
Colorado Springs, CO 80915 ferfal programs available. 


Inquiry 669. 


DATA/DISK CONVERSION | 


THE #1 CHOICE 
in disk & tape conversion 


for many leading corporations, government a ies, 
law firms, and companies in every н ма нн, 


Free test * Satisfaction guaranteed 


Graphics Unlimited Inc. 
3000 Second St. North, Minneapolis, MN 55411 
(612) 588-7571 FAX: (612) 588-8763 
1-800-745-7571 


Inquiry 670. 


| DATA/DISK CONVERSION 


CONVERSION SERVICES 
Convert any 9-track magnetic tape to or from 
over 5000 formats including 3^, 54^, 8" disk 
formats & word processors. Disk-to-disk con- 
versions also available. Introducing CD-ROM 
conversions. Call for more info, 

Pivar Computing Services, inc. 
165 Arlington Hgts. Ad., Dept. 8B, Buffalo Grove, IL 60089 
(800) Convert (708) 459-6010 


Disk & Tape Conversion Services 


Or do It yourself with The File Analyst! it overcomes all file 
translation and translar problems. Analyzes unknown filesi 
Makes old files into parfecily structured import or 
clienUserver files! Search, remove & replace data/codes. 
Convert between any format, sny database, any report 
generator, ASCII, delimited, EBCDIC, split, scan, verify, & 
more. Commercial and Professional editions used dally ал 
over the worid! 

THE FILE ANALYST RALPH GARNER ASSOCIATES, INC. 

"The timate Fila Analyzer 99 Maison Ave. New York, NY 10016 

& Reformatter” Tel. 212-779-7667 


inquiry 671. 


WE WROTE THE BOOK! 


Deal direct with the company who developed 
the systems that most others use... 
SHAFFSTALL! Tape/Diskette 
Transfer/Conversion/Duplication. PC/Mini/ 
Mainframe/Workstation Tape Transfer. WP to 
WP Document Conversion Services. 


1 -800-357-6250 317-842-2077 


Shaffstall Corporation (Fax) 317-842-8204 


Inquiry 672. 


DISK DUPLICATION 


FULL SERVICE DISKETTE & CD REPLICATION 
* Complete Packaging, Assembly & Printing 
* Custom Labels & Silkscreening 

* Avaliable in all disk formats 

» 100% virus checked & copy-verified 
MANUFACTURING DISKETTES IN THE U.S. SINCE 1978 
SYNCOM TECHNOLOGIES INC. 
1000 SYNCOM DRIVE, MITCHELL, SD 57301 


1-800-843-9862 


Inquiry 673. 


EDUCATION 


B.S. & M.S. in COMPUTER SCIENCE 
The American Institute For Computer Sciences offers an in- 
depth home study program to eam your Bacholor of Science 
at home. B.S. subjocts covered are: MS/DOS, BASIC, 
PASCAL, C, C++, Data File Procassing, Oata Structures & 
Operating Systems. M.S. program includes subjects in 
Software Engineering and Artificial Intelligence. Ada and 
Using Windows courses also availabla. Accredited Member : 
World Association of Universities and Colleges 


AMERICAN INST. for COMPUTER SCIENCES 
2101-BY Magnolia Ave. , Suite 200, Birmingham, AL 35205 
1-800-767-2427 € 1-205-323-6191 


ACCREDITED B.S.C.S. DEGREE 


er Science degrea program includes C, C++, Assembly 
Language, Visual Basic, Database Design, Basic, Pascal, 
Networks, Fortran, кај Inelbgence. Software Design, 
many more. Software provided at no extra charge. Also degree 
programs in Electronics & Computer Engineering Technology 


Accredited member: Dislance Educalion and Training Council, 
which is recognized by the U.S. Department af Education. 


Free Catalog: 1-800-955-2527 


Grantham College of Engineering 
Grantham College Road, Siideil, LA 70469-5700 


Inquiry 674. 


| FLOPPY DISKETTE - 


3.5° FLOPPY DISK 


Level 
s Avadable products: 2HD, 200, video tape, CD jewelry bo 
* Our own Erand MEGA, O&M or bulk pack are also pn 
= Duphcators & wholesalers are welcome. 
YHC Cassette Ind. Ltd INMARK IND. LTD. 
75 Santsbury Square 1A Man Foong Industrial Bldg 
pm pre 7 Cheung Lee Street, Chai Wan, 
Tek (418) 321-179 Tet: (8521 558.2203 
Fax: (416 321-8451 : 


Fax: (852) 897-3700 
Inquiry 675. 


|... FLOW CHARTS 
COBOL STRUCTURE CHARTS 


The new PowerStructure for Windows generates 
incredible structure charts DIRECTLY from your 
COBOL source - STRUCTURED or NOTI Forget 
manual flowcharting. PowerStructure will diagram 
your spaghetti e, do it in seconds, and free 
Vis ab ede for more important work. 
ow just $149. 
CyberMetrics 
5541 S. Marine Drive., Tempe, AZ 85283 

(602) 838-3310 


Inquiry 676. 


‘WINDOWS FLOWCHARTER $129 


RFFlow 3.0 Is a professional drawing tool for 
flowcharts & org. charts. Requires Microsoft Win- 
dows; 500 shapes auto adjust in size; diagonal lines 
and curves; auto line routing and re-routing; OLE 
server; click on a shape to ring up a sub-chart; 
impon нр bitmaps and metafiles; Call for free 
rial dis 


RFF ELECTRONICS 
1053 Banyan Coun, Loveland, CO 80538 
Phone: (303) 663-5767 FAX: (303) 669-4880 


"FOREIGN LANGUAGES ` 


OVER 150 LANGUAGES 
Translation, Language Learning 
Tutorials, Fonts, Dictionaries and 
Language Systems for DOS, Mac and Windows. 
Japanese, Chinese, Spanish speaking staff. 
Call us first for best prices and expert support. 
Character Language Resources 
2130 Sawtelle Blvd. 304A, Los Angeles, CA 90025 
800-569-2099 FAX 310-996-2303 


Inquiry 677. 


Pre-Owned Electronics, Inc"! 


THE Independent Provider, serving the Dealer, 
Professional, Corporate, Government, and 


Educational Buyer since 1985. 
APPLE IPP & MACINTOSH* 
SYSTEMS * PARTS * EXCHANGE REPAIRS 


Сан for a Catalog. 800-274-5343 


INT'L: 617-275-4600 • FAX: 617-275-4848 
205 BURLINGTON ROAD * BEDFORD, MA 01730 


Inquiry 678. 


HEWLETT-PACKARD 
Buy - Sell - Trade 
ColorPro 
DratiPro 
DraltMaster 
Electrostatic Plotters DesignJet 
HP 9000 Workstations and Vectras also available. 
Ted Dasher & Associates 
4117 Second Ava., S, Birmingham, AL 35222 
Phone: (205) 591-4747 Fax: (205) 591-1108 
(800) 638-4833 


Inquiry 679. 
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LANS | 
Little Big LAN 


The most flexible network 
Peer lo Peer LAN to 250 nodes 
$75 tota! software cost, not per nodel 
Link via serial, parallel. or Modems 
Also vía Ethernet or Arcnet, or mix! 
Typicaliy only 40k of RAM 
Information Modes 


817-387-3339 / P.O. Drawer F. Denton TX 76202 
Fax 817-382-7407 Orders 800-628-7992 


Inquiry 680. 


LASER CHECKS 


PERSONALIZED WITH YOUR NAME AND LOGO 
IN SAFETY BACKGROUND 
CALL (714) 773-5811 OR TOLL FREE 
1-800-252-6427 Fax 1-800-439-0158 
FOR SAMPLE (ETC.) 
‘MAGNETIC ENCODING: 
MICR-COMP, Inc. 


689 S. State College Bivd., Suito A 
Fullerton, CA 92631 


Inquiry 681. 


| PROGRAMMERS TOOLS | 


DON'T DEVELOP NETWORK APPLICATIONS 


without NPPC, a powerful library subroutine 
pacage with the simplest API available anywhere! 

indow and DOS, IPX or NetBIOS. Use with any 
language supporting C subroutine calls: C, C++, 
Visual Basic, FoxPro, etc. 30 day $ back 


uarantee. Download a free demo from our BBS. 
PPC for Windows or DOS – $195 w/source $395. 
SYNERGY SOLUTIONS, INC. 
2150 South Country Club , Suite 1, Masa, AZ 65210 
(602) 545-9797 FAX (602) 545-9827 BBS (602) 545-0232 | 


inquiry 682. 


PUBLICATIONS W 


SCSI MYSTERIES UNVEILED 


Whether a neophyte or an expert, find what you 
need in the "SCSI Bench Reference", *SCSI 
Tutor", and “SCSI Encyclopedia". 


ENDL Publications 


408-867-6642 Fax: 408-867-2115 
Receive immediate information via FaxAccess. 
Dial 408-741-1600 from the handset, 
order 45 and follow instructions on voice menu. 


Inquiry 683. 


SECURITY 
EVERLOCK - EVERKEY 


Software and hardware based copy protection. 
Features include — encryption, serialization, 
compression, remotely resettable date and 
execution limits. user data flags and morel 


Call today and ask about our low cost Trial Kits 
and free demo disk. 
Az-Tech Software, Inc. 
201 East Franklin St., Richmond, MO 64085 
(800) 227-0644 (816) 776-2700 FAX (816) 776-8398 


Inquiry 684. 


THE ULTIMATE SOFTWARE SECURITY 
@ STOPCOPY family - UNCOPIABLE copy protection 
@ STOPVIEW software encryption 
@ NETLIMIT network license motering 
© DOS, Windows, Macintosh, 05/2, support 
Ө No source code changes required - for ANY of our prod- 
ucts in ANY emaronment 
© Our products destroy ALL of our competion 
6 Call lor FREE demo disk, ot 10 discuss our products‘ 
MANY options 
ВВІ Computer Systems, Inc. 
14105 Heritage Lana, Silver Spring, MD 20906 
G00/TRY-ABB! + 800/879-2224 = 301/871-1094 > FAX:301/460-7545 


Inquiry 685. 
278 BYTE APRIL 1995 


- SECURITY 
CRYPKEY SOFTWARE LICENSING SYSTEM 


“Hardware key protection without the hardware key" 


CrypKey is a software protection 1001, offering 
= complete security from any disk copy program 
e complete compatibility wtih any MS-DOS 
of MS WINDOWS based machine 
• complete Invisibility — no disk key, no hardware key, 
less support calls 
e instant disaster recovery 
e protect programs distributed on CD-ROM, BBS, or Imernel! 


CrypKey is a sales tool, allowing you to sell your program 
* by increments — enable the options the customer 
purchased 
e by number of runs - e.g., sell 100 calculations for $100.00 
• by time period — e.g., lease or demo your program 
for 60 days 


CrypKey uses a numeric key that can be transmitted by phone, 
fax, of email. Sell your customers more options, mora copies, 
more time or mora runs instantly, just by making a telephone 
call. (great for overseas customers or distributors) CrypKey is 
produced by Kenonic Controls Ltd. - engineering and software 
since 1972. 


Kenonic Controls Limited 
7175-12 Street South East 
Calgary, Alberta, Casada Т?Н 256 
(403) 258-6200 * fax: (403) 258-6201 


Inquiry 686. 


Cop’s CopyLock Il 


Professional software protection with 
TRUE Machine Install. Option Board safe. 
DOS, OS2, Networks, Windows, Trace 3000. 
DialCOPS Access Control for mass 
distribution via CD-ROM or Internet. 
Known and used world-wide since 1984. 


LINK Data Security 
Int'l: + 45 3123-2350 Fax: + 45 3123-8448 


KEY-LOK™ SECURITY 
Piracy survival 11 years proves effectiveness 
of powerful multilayered security. de ied 
response. Programmable memory. Econom- 
ical. Transparent to PARALLEL/SERIAL port, 
Counters/Real-Time-Clock. Multi-product/ 
feature licensing. DOS/NT/UNIX/OS2. 
Access control systems and disk drive locks. 
MICROCOMPUTER APPLICATIONS 


3167 E. Otero Circle, Littleton, CO 80122 
1-800-4KEYLOK (303) 770-1917 FAX: (303) 770-1863 


Inquiry 687. 


| SERIAL ANALYZER 


COM-Watch PROFESSIONAL 
Use your PC (even your notebook) to trouble- 
shoot RS-232, RS-422 or RS-485 communications 
at a fraction of the cost of purchasing specialized 
equipment. This manu driven software lets you 
monitor bi-directional communications at speeds 
to 115,200 baud. Package includes RS-232 cable 
adapter. 


CER = P.O. Box 48 • Amherst, NH 03031 
Tel. (603) 673-8110 * Fax (603) 673-7892 


Inquiry 688. 


2 SOFTWARE | 


CAD to NC CODE Instantly! 
with FastPATH™ 


Path complex parts to whole nests! 
Hands free, Automatic & Intelligent 


Dos based, Suits all NC profilers. 
Call FastCAM at (303) 667-5059 
or Fax: (303) 667-1990 
Ft. Collins, Colorado, U.S.A. 


Inquiry 689. 


| SOFTWARE PACKAGING 


FREE SOFTWARE 
PACKAGING CATALOG 


Everything you will need to Package, Distribute, and Ship Your 
Softwaral! From manuals and binders to mailers and ehippors 
| ee nl 


LABELS * LABELS « LABELS 
For your diskettes, plain or custom printed 
dot matrix or laser printer... free samples 


eeeFREE CATALOG*** 


Hice & Associates 
8586 Monticello Dr., West Chester. OH 45069 


Phone/Fax: 513-779-7977 
Inquiry 690. 


DATA ENTRY SOFTWARE 


Full featured, heads-down data entry 
with two-pass verification, edit 'anguaga, 
operator stats, much more! Designed lor 

the PS/2®, PC, XT, AT or compatibles. 


PCs from $395 LAN version available 
FREE 30 day trial 

Computer Keyes Те: 206/7766443 

21929 Makah Rd., Fax: 206/776-7210 


Woodway, WA 98020 USA: 800/356-0203 


SOFTWARE/ENGINEERING 
Analog/Digital Simulation!! 


* DOS, Alpha, Macintosh  * Model Libraries, RF, Power 
s Windows & Windows NT = More Than 5000 parts 

e IsSPicr4 Real Time SPICE = Wavetorm Analysis 

a Analog/Mixed Simulation e Full SPICE programs 

* Schematic Entry starting at $95. Complete 
* New AHDL Modeling КШ systems, 5595-52595 


Р.О. Box 710 San Pedro, СА 90733-0710 и 
(310)833-0710, FAX (310)833-9658 I n tuso 
Call for your Free Demo and information kil. 


Inquiry 691. x 


SAUNA: 3D THERMAL ANALYSIS 
€ Models: PCBs, stacked plates, heatsinks, muttiboard 
enclosures. @ All heat transfer modes: convection, 
radiation, conduclion @ Interactive menu-driven 
® Thermal parameters library ® Fast "What if": 
dimension, mat'l, finish, analyses ® Easy to learn & use 
e IBM PC & Macintosh Il 


Call or FAX for free evaluation program 


Tatum Labs, Inc. 
1287 N. Silo Ridge Drive, Ann Arbor, MI 48108 


313-663-8810 
Inquiry 692. 


FAX 313-663-3640 


New Version! 
AccuSoft Image Format Library 5.0 


Programmers: Add support for 36 raster 
file formats instantly! 


TIFF, JPEG, PCX, TARGA, DIB, DCX, GIF, ВМР, 
WMF, РІСТ, WPG, EPS, Group 3, Group 4 
New Formats: Photo CD, PhotoShop. ASCII, 
Kofax, ALE. LasarData, CALS, ATT, CLP, XWD, 
IMG, IFF, SUN, XBM, !CO, IOCA, CX2, XPM, 
CUT, Brooktrout. MAC. MSP. 


Guaranteed to read all raster images in existence 
in the listed formats! 


ж Import, export, scanning, conversion, compression 
ж Printing, display, image processing 

ж Supparts all languages 

x Fax formats and multi-page images 

ж Rotate, zoom, scale, color reduction 

ж Thumbnails, sharpen, special-effects 

ж Windows, NT, WinPro Gold 32. VBX, VBX32 

ж Watcom, 05/2, MAC, UNIX, Clipper, FoxPro 


AccuSoft Corp. Call 800-525-3577 


Two Westborough Business Pare — Westborough, MA 01581 USA 
TEL (508) 898-2770 FAX (508) 898-9662 


Inquiry 693. 


SOFTWARE/GRAPHICS 
CAD Developers Kit 


TG-CAD Professional 5.5, а 'C' S SDK. 

Read/Write/View PCX/GIF files & ОХЕ to R12. Create 

fonts & text. Ray Tracing & Shading. Hundreds ol 2D & 

3D routines. Comes as DOS Lib.. Win Lib. А Win DLL. 

Source available, Free Technical White Paper 
Call or write today. 


Disk Software, Inc., Box 941152 
Plano, TX USA 75094-1 152 
800-635-7760, Fax 214-423-7288 


inquiry 694. 


| SOFTWARE/MATHEMATICS 
ORSYS - $299 
OPERATIONS RESEARCH SYSTEM 
* Linear programs up to 3000 by 15000 
• Mixed-integer and discrete linear programs 
» Nonlinear objective and quadratic programs 
* Transportation and Transshipment modeis 
Eastern Software Products, Inc. 
P.O. Box 15328, Alexandria, VA 22309 


(703) 360-7600 Fax (703) 360-7654 


Inquiry 695. — 
` SOFTWARE/SCIENTIFIC 
VTeX Scientific Desktop Publishing 


Scalable Fonts • Font effects • Typeface customization 
* Equations = Tables • Graphics * Foreign languages 
* Multi-lingual spell & hyphenation • IDE * On-line help 
* Dos, Dos-32 and Windows versions « From $199 
“ТЕХ of Tomorrow -Notices of AMS, March 1991 
Call now for a FREE DEMO DISK 
MicroPress, Inc. 
68-30 Harrow Street, Forest Hills, NY 11375 
Tel (718) 575-1816 Fax (718) 575-8038 


Inquiry 696. 


EXPERIMENTAL DATA FITTING 


SCIENTIST™ is the leader in experimenta! data 
fitting. Fit combinations of user-defined algebraic 
and differential equations or Laplace transforms — 
also splines and interpolating functions. Includes 
3D plotting and a scientific worksheet. Requires 
Windows. $295. Model libraries also available. 
MicroMath Scientific Software 


1-800-042-6284 Fax: (801) 943-0299 


Inquiry 697. 


SOFTWARE/TYPESETTING 


Mic roTgX 


includes LaTeX 2e 
For documents as effective as your words! 
Publish elegant documents — even with complex 
| mathematical/scientific equations foreign languages. 
* Exclusive Integrated Quick-Previewer 
* FREE demo disk • FREE shi 
Micro Programs Inc. 
251 Jackson Ave., Syosset. NY 11791 
Tel: (518) 921-1351 BOO-Tex4ALL Fax: (516) 921-1004 


Inquiry 698. 
SOFTWARE/VOICE/FAX 
HIGH LEVEL C LIBRARIES 


Multi-Voice and Mult-Fax are co C toolkits to 


teh раат 
access all the features for mos! voice bl pee hey 4 
available t it helps you write MULT LINE VOICE ( f) FAX 


today. 
APPLICATION m minutes єхатре programs and libraries are 
delivered wit h fully comment SA/MC Accested 


Multi-Fax for CAS (Intel SatsFAXtion): $199 


ITI SOFTWARE 
Fax-On-Demand for information: (514) 835-2216 
Tel: 514-597-1692 Fax: 514-526-2362 BBS: 514-835-5945 


_ SPEECH RECOGNITION 
TALK TO YOUR PC 


DragonDictate™ speech dictation system 
lets you use your PC in DOS or Windows 
entirely by voice. 


914 937-2376 


SRPA, INC. Members Nationwide 


Inquiry 699. 
UNIX FOR PCS 


RELEASE 1.1 


32 bit Unix compatible 05 for 386, 486, 586's 


Includes C, C++, Obj, C, Pascal, smallialk, Pcrl.X11 R6, TCP/IP, 
UUCP, PPP, Slip, NES, VI, emacs, Opentook, plus much more. 
Supports: SCSI, IDE, ESDI, MEM. VGA, 83, CGA, CD-Rom, 
Soundhiaster, full man 600 pg. manual inchaded "Full 
Internet support’ $59 95 on CD-ROM, $69.95 on disks, Dr 
Linus Book $49.95 


Linux Systems Labs, 49884 Miller Ct. Chesterficld, MI 48047 
(800) 954-2938, (H10) 716.1700, fax (810) 716.1703 


Inquiry 700. 
WIDE AREA NETWORK 
Access/LAN Wide Area Network 


LAN dial-up system. Access databases from remote 
locations. Up to 32 lines. Multitasking. Connect to 
Novell, LANtastic, WindowsNT, POWERLan, А5400 & 
others. Arcnet, Ethernet, T-Ring, TCP/IP. Usa dial-up or 
dedicated lines with modems & multiplexers. Network & 
remote printing. ‚ Ideal where access 
to centralized data is req'd. 


Compumation Software Corporation 
1-800-267-4855 Fax (905) 770-6877 


Inquiry 701, 


| WINDOWS | 
*FREE INTERNET 


217-322-1111 


Full Access 14.4K 8/N/1 All Nodes 
Service is FREE *You Pay L.D. Charge 


Voice Help 1-217-322-1212 
Inquiry 702. 


MARKET 
TO EUROPE! 


The BYTE EURODECK 
offers you 
a unique opportunity 
to sell 
your computer products 


to BYTE's 50,000 
European Subscribers! 


Call 
Joseph Mabe 


for more info! 


(603) 924-2533 


Inquiry 703. 


SIMPLY 
THE BEST 
RESOURCE 
FOR 
DIRECT 
BUYERS! 


Use BYTE's fast, conven- 
ient card deck to find 
the best deals on 
computer products and 
services. Each mailing is 
loaded with essential 
hardware and software 
product information for 
making purchases direct 
from the manufacturer 


— and its absolutely free! 


The BYTE Deck is your 
#1 resource for: 


e CD-ROM 

e Networking 

e Multimedia 

e Windows 
and More! 


The next edition of the 
BYTE Deck mailing will 
arrive in your mailbox 
soon. Don't miss it! 


Advertisers: 
Call Brian Higgins today at 
(603) 924-2596 or fax your order to 
(603) 924-2685 


BVIEIDECK 
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inquiry No. Pago No. Phone No. 
A 
286 ADAPTEC 264 408-945-8600 
229-230 ADONTEC GMBH 273 449-7043-40440"* 
237 ADVANCED 
ENGINEERING CONCEPTS 270 310-379-1189 
212-213 ADVANCED IMAGE COMMNCTNS 269 800-209-2418 
Р ADVANCED 
MICRO DEVICES (МА) 12-13 800-222-8323 
235-236 AEROCOUM WIRELESS INC 266 800-492-2320 
128-129 AERONICS INC 39 512-258-8040 
61 ALADDIN KNOWLEDGE SYSTEMS 87 800-223-4277 
563 ALTEX ELECTRONICS 200NE 2-3 800-531-5369 
564 ALTEX ELECTRONICS 260S0 2.3 800-531-5369 
$ AMERICA ONLINE INC (NA) 180А-В 800-627-6364 
PC#11069 
174 AMERICAN ADVANTECH 268 800-600-6889 
< AMERICAN LUNG ASSOC 250NE 1 
* AMERICAN LUNG ASSOC 26050 1 
š AMERICAN POWER CONV 16А-В 
62 AMERICAN POWER CONV 16-17  800-800-4APC 
dept A2 
291-292 ANDATACO 182F-G 800-334-9191 
A ANTHRO CORP 80 600-325-3841 
561-582 АРЕ PTACEK 
ENGINEERING GMBH 32189 +49-89-604395"" 
534-535 ARISTO GRAPHIC SYSTEMS 3215 17 449-40-54747-111 
409 ARTECON 88DM 9 800-872-2783 
573-574 ARTISOFT UK (INTL) 157 +44(0)753 55 49 99 
158 AVALAN TECHNOLOGY 261 . 508-429-3179" 
575 AXIS COMMUNICATIONS (INTL) 141 +46 46 140500 
B 
299 BADGER COMPUTER 162H 800-3-ВАРСЕЯ 
š BBN SOFTWARE PRODUCTS (N A )B0A-B 
137 BBN SOFTWARE PRODUCTS (NA) 81 800-331-2266 
ахі 130 
š BEAME & WHITESIDE SW 3218 28 919-831-8989 
529 BEAME & WHITESIDE SW 3218 29 919-831-8989 
260 BEAME & WHITESIDE SW (N.A ) 157 800-216-8450 
63 BELL & HOWELL INC (INTL) 79 708-675-7600 
63 BELL & HOWELL INC (МА) T9 800-5САМ№-494 
450 BIX 285 800-695-4775 
501-502 BOCA RESEARCH INC 321S 30 407-997-5227 
223-224 BOXLIGHT CORP 270 800-762-5757 
140 BTG 198 — 703-876-1920" 
144 BUFFALO INC 261 800-345-2356 
4 BYTE ANNIVERSARY POLL (U.S) 170 
š BYTE BACK ISSUES 250NE 4 
E BYTE BACK ISSUES 26050 4 
BYTE BACK ISSUES (INTL) 225 
x BYTE EDITORIAL SURVEY 82 
3 BYTE EURODECK (CD) 170 
1 BYTE MOVING 321S 20 
k BYTE NETWORKING 210 
65 BYTE ON CD ROM 184 
1 BYTE READER (INTL) 174 
* BYTE REPRINTS (INTL) 219 603-924-2525 
i BYTE SUB MESSAGE 138 
Ш BYTE SUB MESSAGE 3215 10 
C 
162 CADSOFT COMPUTER INC 257 407-274-8355 
130 CALIFORNIA PC PRODUCTS INC 229 800-394-4122 
359-560 CALLUNA TECHNOLOGY LTD 3215 22 «44(0)1592 630920" 
281 CASEWISE LTD 187 800-693-8398 
503 CHERRY 
MIKROSCHALTER GMBH 3218 12-13 +49-9643-16-206 
506 COBALT BLUE 3215 24 404-518-1116 
557-558 COMBYTE INC 525 25 303-229-0660 
239 COMPAQ (NA) 127 800-392-8883 
504-505 COMPEX INC (INTL) 127 714-630-7302 
548 COMPEXPO / COMPFAIR 34526 »36-1.117-0436* 
283 COMPUTER ASSOC-REALIA 57 800-434-REAL 
dept 26500 
289 COMPUTER ASSOC-UNICENTER 115 800-225-5224 
dept 10500 
145 COMPUTER DISCT WAREHSE 240-241 800-959-«C DW 
Š COMPUTER MUSEUM 178 
ч COMPUTER PROFESSIONALS 
BOOK SOC (N.A.) 196A-B 
š COMPUTER PROFESSIONALS' 
BOOK SOC (МА) 197 717-794-2191 
507 COMPUTER QUICK 3218 31 415-861-8320 
146 COMPUTERLANE UNLTD 248 800-526-3482 
284 CONNER PERIPHERALS {Н A.) 225 800-6-СОНМЕН 
к CONSENSEYS CORP s8DM 4 800-388-1896 
175 CONTROL VISION 270 316-231-6847 
i COPIA INTERNATIONAL LTD 38 708-682-8898 
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inquiry No. Page No. 
66 COREL CD CREATOR 27 
222 CR SYSTEMS 771 
115 CREATIVE LABS INC 59 
240-241 CTX INTERNATIONAL INC 149 
67-68 CURTIS INC 182 
147-148 CYBEX CORP 243 
149-150 CYBEX CORP 255 
508-509 CYBEX CORP (INTL) cu 

D 
531-532 DAEWOO (INTL) 11 
163 DALLAS SEMICONDUCTOR 262 
233-234 DASYTEC 272 
264 DATA FOCUS (INTL) 145 
264 DATA FOCUS (N.A.) 145 
122-123 DATA STORAGE 

MARKETING INC (N.A.) 36 
267-268 DATADISC 155 
151 DATALUX CORP 242 
. DATAPRO (INTL) 116-117 
271-272 DATAPRODUCTS 182D 
69 DATASTORM TECH (N.A.) 218 
565 DECUS / TALLEY 
MANAGEMENT GROUP 26050 1 

° DELL COMPUTER CORP (N A.) сш 
4 DELL COMPUTER CORP (Н А.) Civ 
А DELL COMPUTER CORP (NA) су 
70 DELPHI INTERNET SERVICES 231 
243 DELRINA FORMFLOW 135 
242 DELRINA WINFAX PRO 133 
71-72 — DELTEC / NSS! 96 
414-415 DIGBOARD 88DH 16 
287 DIGITAL EQUIPMENT CORP 106-107 
* DIGITAL INFO SERVICE (EUROPE) 3215 21 
555-556 DIGITAL INFO SERVICE (EUROPE) 3218 23 
549 DISTINCT CORP 3218 8 
152 DISTRIBUTED PROCESSING TECH 250 
577 DR HUGGLE & 

PARTNER GMBH {INTL} 197 

Е 
202 EDUCALC 270 
214 EMATEK GMBH 272 
572 EMATEK GMBH (INTL) 97 
544-545 ERGOTRON EUROPE 3218 7 
553-554 EUROSOFT TECHNOLOGY 32tS 32 
512-513 EUTRON 3215 8 
7374 EXABYTE CORP 19 

Е 
542-543 F & H SIMULATIONS (INTL) 69 
514-515 FAST HARDLOCK 3218 27 
538-539 FAST MULTIMEDIA 3215 5 
141 FIELDWORKS 228 
527 FIRST INTERNATIONAL COMP 326 2 
153-154 FIRST SOURCE INTL 252 
576 FISKARS POWERS SYS (INTL) 98 
75 FRAME TECHNOLOGY (N.A.) 97 
217 FUZIWARE, INC 273 

G 
178 GAGE APPLIED SCIENCES INC 268 
GATEWAY 2000 48 
н GATEWAY 2000 51 
7 GLENCO ENGINEERING (NTL) 103 
78 GLENCO ENGINEERING (М А.) 103 
200-201 GRANITE DIGITAL 269 
516 GREY MATTER LTD (INT) 36 
177 HOOLEON CORP 269 
550-551 HYPERSYSTEMS 3215 20 

l 
269 IBM {МА} 112-113 
412-413 ICL (EMBLA) 88DM 8 
133-134 ICONOVEX INC (М.А) 85 
296 IEM INC B8DM 23 
207 IERC 265 
78 INTEGRAND RESEARCH 226 
416 INTEGRIX INC 680М 11 
566 INTEGRIX INC (INTL) 181 
ы INTEL CORP (N.A.) 324-0 
244-245 INTERGRAPH 129 


Phone No. 


613-728-3733 
ext 28 


612-631-9512 
205-430-4030" 
205-430-4030" 
205-430-4030" 


*31-2503-37214** 
600-256-5061 
800-731-5015 

703-818-1532** 
800-637-8034 


800-543-6090 
800-DATADISC 
800-DATALUX 
800-328-2776 
818-887-8000 
800-315-3282 


408-366-8933 
800-322-4378 


«49-241-403117* 


800-713-6525 
+49 221 529666 
«49 221 529666 

«31 20 696.60.65 
«44 1635 582 660 
«39 35 201003 
800-EXABYTE 


+31 13 427 516"* 
+49-69-539800-20 
+43-89-50206-199°° 
612-947-0856 
«886-2-718-2782"* 
714-448-7750 
«358 0 452661 
800-U4FRAME 

ext 618 
800-472-6183 


514-337-6893 
800-846-2058 
800-846-2058 
708-808-0300 
800-562-2543 
510-471-6442 
+44-40364530717 


520-834-7515 
*39-11-434-2350 


802-IBM-6676 
ext 621 
703-648-3326°° 
800-943-0292 
800-321-4671 
818-842-7277 
209-651-1203 
805-375 1055 
865-375-1055 
800-538-3373 
800-763-0242 


Inquiry No. Page No. 
400-401 INTERGRAPH / 
SOFTWARE DIVISION 88DM 19 

552 INTERSIS AUTOMACAD 321S 18 
178 IO TECH 269 
113-114 ITERATED SYSTEMS 88 

J 
155 JAMECO ELECTRONICS 253 
i JDR MICRODEVICES 263 
215-216 JNL COMPUTER PRODUCTS 270 

K 
179 KILA 268 
246-247 KINGSTON TECHNOLOGY 147 
402-403 KINGSTON TECHNOLOGY 88DM 21 
518 KUO FENG CORP {INTL} 121 

L 
166-t67 LA TRADE 246 
261 LANSOURCE TECHNOLOGY 162 
290 LEXMARK 119 
301-302 LOCUS COMPUTING CORP (INTL) 170 
518 LOGIC PROGRAMMING ASSOC 32514 
125 LOGICIELS ET SERVICES DUHEM 228 

M 
520 MAGIC / MSE (INTL) 71 
225 MAILER'S SOFTWARE 271 
533 MANNESMANN TALLY 3215 15 
x MCGRAW HILL NRI (N.A ) 2124-8 
135-136 MEDIA ON (N.A.) 174 
220-221 MENA' CORP 273 
161 MICRO 2000 251 
156-157 MICRO SOLUTIONS COMP PROD 247 
194-195 MICROCAL SOFTWARE INC 273 
536-537 MICRODATA SYSTEM SRI 321S 18 
277 MICRO-INTERNATIONAL INC 162E 
116 MICRON COMPUTER са 
246-249 MICROPOLIS CORP (NA) 116-117 
Ы MICROSOFT CORP 15 
180 MICROSTAR LABORATORIES 269 
81 MICROWAY 222 
526 MINICOM / CLASSNET VIDEO 32510 
253-254 MINUTEMAN 120 
521-522 MINUTEMAN 325 16 
280 MIPS DATALINE AMERICA INC 162B 
300 MITSUBISH! MOTOR 

SALES OF AMERICA (М А.) 138A-D 

250 MKS /MORTICE KERN SYSTEMS 118 

N 
62-83 МАМАО USA CORP (NA) 71 
181 NATIONAL INSTRUMENTS 272 
° NEKOTECH 88DM 7 
285 NEVADA COMPUTER 258 
139 NEXGEN 189 
84-85 NORTON-LAMBERT 63 
86 NSTL 235 
87 NUMBER NINE COMPUTER SYS 31 

0 
131 OBJECTS INC 193 
517 OLIVETTI S.P.A. (INTL) 12-13 
273-274 OMNICOMP GRAPHICS CORP 162C 
528 ON TIME MARKETING 3215 24 
251-252 OPTIQUEST 162A 
š ORACLE CORP (МАЈ m 
170-171 ORCHESTRA MULTISYSTEMS 284 
" OSBORNE MCGRAW-HILL 40-41 
" OSBORNE MCGRAW-HILL 260 
: OSBORNE MCGRAW-HILL (INTL) 112-113 
168 PACIFIC COAST MICRO 254 
88-89 PC POWER & COOLING 45 
168 PC'S COMPLEAT 244-245 
90 PERSOFT INC 223 
182 PERSONAL TEX 272 
203-204 PIKA TECHNOLOGIES 266 
91-92 PINNACLE MICRO 7 
93 PKWARE INC 104 
84 PKWARE INC 180 
126-177 PLEXTOR 21 


Phone No. 


800-345-4856 
+351 441 2247 
216-439-4091 
600-437-2285 


800-831-4242 
800-538-5000 
510-353-0262 


303-444-7737 
714-435-2667 
714-435-1850 


*886-2-754-8498*' 


800-433-3726 
416-535-3555 


800-891-0399 
ext 230 


*44-1442-871774 


800-949-7567 
+33149700455 


+972-3-751-1901°° 


B00-000-MAIL 


«44 (0) 1734 788711 


800-295-1214 
B00-989-7720 


438 1 87 986 460 


B00-967-5667 


800-GET-NINE 


508-777-2800 
*39-2-45361 
713-494-2990 
+49-40-437472 
809-468-3750 
800-633-0542 
ext 4990 
800-237-9988 
800-822-8158 
800-822-8158 
B00-822-8158 


619-581-6040 


800-608-7906 
613-591-1555 
714-727-3300 
414-354-8699 
414-354-8699 
800-886-2683 


ADVERTISER CONTACT INFORMATION 


Inquiry No. Page No. Phone No. Inquiry No. Page No. Phone No. Inquiry No. Page No. Phone No. 
570-571 POLYCON GMBH 523 SIEMENS NIXDORF INFO (INTL) 111 +49-8963648749" | 228 ТТМ NEDERLAND 271  431-2979-88355 
DATA SYSTEMS (INTL) 183 449-521-9861322'* | 198.199 SIGMA TECH SOFTWARE 268 818-368-6132 
255 POPKIN S/W & SYSTEMS INC (N.A) 153 212-571-3434 ° SILICON GRAPHICS (N.A ) 141 800-800-7441 V 
119 РОМЕЯЅОҒТ CORP (МА) 69 800-395-3525 ext 0440 | 530 — VIDEO NT/VITEC (INTL) 101 +331 46 730600" 
293-294 PROXIMA CORP 150 800-447-7694 | 218219 SILICON WAREHOUSE 265 — 800-347-4887. | 198  —VIDEXINC 206 — 503-758-0521 
132  PSIINA) 101 800-Р51-0852 | 231 SILICONRAX 268 в00-700-8560 | 189 VIDEXINC 266 503-758-0521 
PC$00140 | 186  SILICONSOFT INC 269 800-969-4411. | 109-110 VIEWSONIC 47 909-869-7976 
79-80 SMILE INTERNATIONAL INC (МА) 98 8002532872 | 407 VISIONWARE BEDMT3 — 415-325-2113 
Q : SOFYBLOK INC 163 800-4340202 | 226 — VISUAL NUMERICS 273 800-364-8880 
i 227 — VISUAL NUMERICS 274 8007294723 
85 QNX SOFTWARE SYSTEMSLTD >B 8-9 800-676-0566 SOFTWARE PUBLISHER'S ASSOC 191 190-191 VIZIFLEX SEELS 265 201-487-8080 
ext 1004 | 297 — SOFTWARE SECURITY 160 — 2035562932" | 232 VU.TEK VISION CARE FILTERS 265 — — 800-269-8801 
262-263 QUALCOMM 159 — 800-2EUDORA | 142-143 SOFTWAY AMERICA INC 38 303-670-5345 
183 QUALSTAR CORP 271 800-468-0680 | 546-547 SOLID COMPUTER GMBH (INTL) 81 449-89-3159146"" 
256-257 QUARTERDECK OFFICE SYS 130 310-392-9851 568-569 SOLID COMPUTER GMBH {INTL} 153 +49893159146" 525 WALKER, RICHER & QUINN (INTL) 85 206-217-7100 
96-97 — QUATECH INC 238 — 800-553-1170 | 101-102 SPSS INC 173 500-543-5835 | 288 WATCOMCT+ 10.0 25 519-886-3700 
524 STAC ELECTRONICS (INTL) CIV +44-1-344-302-900 | 282  WATCOM-SOL 164 519-885-3700 
R 103 STAC ELECTRONICS (МА.) 121 800.877.6262 | 278-279 WIBU (INTL) 1628 ,49-721-93172-22'" 
172-173 RAIDTEC CORP мәг ai ext214 | 278-279 WIBU (МА) 162B 301-570-3497 
o8 RAINBOW TECHNOLOGIES 55 800.852.8569 | 198 ТАА GATE TECHNOLOGIES 267 58007827428 | 124 WINBOOK COMPUTER CORP (N.A) 11 800-725-3469 
208-209 RCI 287 908-874-4072 19? STAR GATE TECHNOLOGIES 267 800-782-7428 160 WORLDWIDE TECHNOLOGIES 256 215-922-0116" 
ət71 | 104 — STATSOFT 95 918-583-4149 Z 
238 АЕА: TIME SYSTEMS 272 +44 1232 403120 
159 RECORTEC INC 259 800-729-7654 Т = : — ra iar -= a д 
164 —— RHETOREXINC 267 — 408-370-0881 | 117.18 TADPOLE TECHNOLOGY 29 800232555 | 192 — Z-wORLD ENGINEERING 270 916-757-3737 
275-276 ROSE ELECTRONICS 1620 80033393433 | 18? TALKING TECHNOLOGY INC 268 800-685-4884 ' Correspond directly with company. ** Indicates FAX Number 
404-405 ROSS TECHNOLOGY INC 88DM 15 800-774-7677 210-211 TAPEDISK CORP 271 800-827-3372 Regional Edition Definitions: 
105 TEKTRONIX 73 800-835-6100 CD ~ Ads only appear in Canada Edition 
© ext 1037 | DEMO- Ads only appear in Demographic Edition 
268 SAMSUNG ELECTRONICS 143 201-229-4053 540-541 TELELINK AG 328 14 +41-42-431081°° EUROPE - Ads only appear in Europe Edition 
256-258 SAMTRON DISPLAYS INC (NA) 161 3105377000 | 295 TENON INTERSYSTEMS 80M 10 805-963-6983 | 1S/INT'L - Ads only appear in International Edition 
120-121 SCEPTRE TECHNOLOGIES 205 8007882878 | 106-107 TEXAS INSTRUMENTS 3435  800-TI-TEXAS | MW- Ads only appear in Midwest Region Edition 
164-165 SCITECH INTERNATIONAL 249 80062243345 | ° THE COMPUTER MUSEUM 220 -—— hus anh = l 
99  SCITOR CORP (NA) 183 415570770 | 138 THE LEARNING CURVE T8 — 8137362295 | pc. Ads only appear in Pacific Coast Region Editon 
185 SEALEVEL SYSTEMS INC 265 803-843-4343 108 TOSHIBA AMERICA INC 2-3 800-457-7777 SO - Ads only appear in Southern Region Edition 
100 SEQUITER SOFTWARE INC 169 403-437-2410 | 193 ТА! VALLEY TECHNOLOGY INC 268 510-447-2030 U.S. — Ads only appear in U.S, Edition 
205-206 SHAFFSTALL CORP 271 800-248-3475 | 410-411 TRITEAL CORP 88DM2 800-874-8325 | WORLD Ads only appear in World Edition 


BYTE ADVERTISING SALES STAFF 
Diane Lieberman, Director, Sales Operations, One Phoenix Mill Lane, Peterborough, NH 03458, Tel. (603) 924-2518, Fax: (603) 924-2683 


MATIONAL ACCOUNTS 

Kim Norris, Diroctor (212) 512-2645 
Jonathan Sawyer (603) 924-2665 
McGraw-Hill Publications 


EAST COAST 

NY, NYO, NJ, DE, ОС, MD, PA, VA 

Michael Feinberg (212) 512-4811 
603) 924-2656 


MIDWEST 

IL, MO, KS, ^ ND. 50, MN, 
WI, NE, IN, MI, OH 

Lori Кена. (614) 899-4908 
Ed Ware (603) 924-2664 
McGraw-Hill Publications 

921 Eastwind Drive, Suito 118 
Westerville, OH 43081 

FAX: (614) 899-4999 


NORTH PACIFIC 

NORTHERN CA, OR, ID, MT, WY, UT 
Roy J. Kops (415) 513-6861 

Jarnes Bail (603) 924-2652 
SILICON VALLEY, Hi, WA, AK, 
W. CANADA 

Susan Werner (415) 513-6862 
James Bail (603) 924-2662 
McGraw-Hill Publications 

1900 O'Farreil Street, Suite 200 
San Mateo, CA 94403 

FAX: (415) 513-5867 


SOUTH PACIFIC 


Beth Dudas (714) 753-8140 
Mark Speros (714) 753-8140 
Brad Dixon (603) 924-2574 
McGraw-Hill Publications 
15635 Alton Ps Suite 290 
Irvine, CA 92718 

FAX: (714) 753-8147 


Susan Rastellini 


FAX: (212) 512-2075 


NEW ENGLAND 
ME, NH, Upstate NY, VT, MA, АІ, CT, SOUTHEAST 
ONTARIO NC, SC, GA, FL, AL. TN, MS, AR, LA, 


CANADA & EASTERN CANADA KY, WV 


MaryAnn Goulding (404) 643-4782 
Margot L. Swanson (603) 924-2651 
McGraw-Hill Publications 

4170 Ashford-Dunwoody Ad., Suite 520 
Avanta, GA 30319 


FAX: (212) 512-2075 


SOUTHWEST, 

ROCKY MOUNTAIN 

CO, OK, TX 

Jennifer Walker (214) 701-8496 
Kevin Lary (603) 924-2527 
McGraw-Hill Publications 
14850 Quorum Dr., Suite 380 
Dafias, TX 75240 

FAX: (214) 991-5208 


McGraw-Hill Publications 
24 Hartwell Avenue 
Lexington, MA 02173 
FAX: (617) 860-6899 


Peterborough, NH Office: Inside Sales FAX: 603-924-2683 ^АР FAX: 603-924-7507 
BYTE Deck 
Brian Higgins (603) 924-2596 


One Phoenix Mill Lane 
Peterborough, NH 03458 


Advertising Sections 
Joseph Mate (509 Mabe (603) 924-2533 алал Hops ins (03) d 924-2596 
One Aus pe Mill Lane 


Peterborough, NH 03458 


rt/Classifleds 
Northern U.S.: Mark Stone (603) 924-2695 
Southern U.S.: Ellen Perham (603) 924-2598 
BYTE Publications 
One Phoenix Mill Lane 
Peterborough, NH 03458 


INTERNATIONAL ADVERTISING SALES STAFF 
Gary Lucas, European Sales Director, 34 Dover Street, London W1X 4BR, Engiand, Tel. +44 71 4956780, Fax: +44 71 4956734 


UNITED KINGDOM, BENELUX GERMANY, SWITZERLAND, ITALY, FRANCE, SPAIN, TAIWAN JAPAN 
Gary Lucas («44 71 495 6780) AUSTRIA PORTUGAL, SCANDINAVIA Janet Wang 
Jonathan McGowan Amanda Blaskett 


Jü Hasse Zena : Third Wave Publishing Corp. 
imn 495 6781) raw-Hil inc, A-Z Internabonal Sales Ltd. end FI.. No. 19-2, Lane 231 
raw-Hill Inc. 70 Chalk Farm Road 


Liebigstrasso 19 
34 Dover St. D-60323 Frankfurt London NW1 ВАМ 
London W1X 4BR Germany England 
England Tel: +48 69 7140 7140 Tel: +44 71 2843171 
FAX: «44 71 4856734 FAX: «49 63 7140 7146 FAX: «44 71 2843174 


ISRAEL 

Dan Ehrlich 

Ehrlich Communications Intl. 
x 99 


Herzliya 46101 

Israel 

Tel: +972 9 585245 
Tel: +972 9 586245 
FAX: +972 9 585685 


Fax: (603 


Masaki Mori 

Transworld Media Inc. 
702, 2-26-3 Nishigotanda 
Shinagawa-ku, ny Kao 

Tokyo 141 Third Wave Publishing Corp. 
Japan end Fl., No. 19-1, Lane 231 
Tel: «81 3 33887466 Fu Hsing North Road 


FAX: «81 4 Taipei 105, Taiwan 
«81 3 3788067 ROC 


Tel: 4886 2 7136959 ext. 226 
riu ze FAX: «886 2 7180467 
2-35-8, Unoki, Ota-ku 
Tokyo 146 


Japan 
Tel: «81 337573721 
FAX: +81 3 37572266 


AUSTRALIA 

Phil Bush 

Natlonal Advertising Services 
7-13 Parraween Street 
Cremorne NSW 2090. 


Australia 
Tel: 451 2 908 9329 
FAX: +81 2 953 8274 


HONG KONG 

Zoe Yon 

Third Wave Publishing Corp. 
Unit 2, ВЕ Hing Wah Center 
82-84 To Kwa Wan Road 


Subscription Customer Service 
U.S. 1-800-232-2983 
Outside U.S. +1-609-426-7676 


For a New Subscription 
U.S. 1-800-257-9402 
Outside U.S. +1-609-426-5526 


Tal: +60 3 2624592 
FAX: «60 3 2624591 


Kangdong u 

Seoul 134-070, Korea 
Tel: 482 2 4813411 
FAX: +82 2 4813414 
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INDEX TO ADVERTISED PRODUCTS 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on the response card! 


To receive information for an entire product category, circle the category 
number on the response card! 


Category No. 
inquiry No. Page No. 


HARDWARE 


1  ACCESSORIES/SUPPLIES 


128-128 AERONICS INC 39 
Ë ANTHRO CORP 80 
207 IERC 265 
180-191 VIZIFLEX SEELS 265 
232 VU-TEK VISION CARE FILTERS 265 


2 ADD-IN BOARDS 


286 ADAPTEC 264 
501-502 BOCA RESEARCH INC 3215 30 
67-68 CURTIS INC 182 
414-415 DIGIBOARD 88DM 16 
244-245 INTERGRAPH 129 
155 JAMECO ELECTRONICS 253 
87 NUMBER NINE COMPUTER SYSTEMS 31 
273-274 OMNICOMP GRAPHICS CORP 162C 
203-204 PIKA TECHNOLOGIES 266 


96-97 QUATECH INC 238 
185 SEALEVEL SYSTEMS INC 265 
218-219 SILICON WAREHOUSE 265 
196 STAR GATE TECHNOLOGIES 267 
197 STAR GATE TECHNOLOGIES 267 
187 TALKING TECHNOLOGY INC 268 


3 BAR CODING 


188 VIDEX INC 266 
188 МІОЕХ INC 266 
E COMMUNICATIONS/ 
NETWORKING 

212-213 ADVANCED IMAGE COMMUNICATIONS 269 
235-236 AEROCOMM WIRELESS INC 266 
563 ALTEX ELECTRONICS 260NE 2-3 
564 ALTEX ELECTRONICS 26050 2-3 
575 АХІЅ COMMUNICATIONS (INTL) 141 
271-272 DATAPRODUCTS 162D 
287 DIGITAL EQUIPMENT CORP 106-107 
544-545 ERGOTRON EUROPE 32157 
526 MINICOM/ CLASSNET VIDEO 3215 10 


203-204 PIKA TECHNOLOGIES 266 
570-571 POLYCON GMBH DATA SYSTEMS (INTL) 183 
208-209 RCI 267 


184 RHETOREX INC 267 
275-276 ROSE ELECTRONICS 162D 
198-199 SIGMA TECH SOFTWARE 268 
546-547 SOLID COMPUTER GMBH (INT'L) 81 
568-569 SOLID COMPUTER GMBH (INTL) 153 
196 STAR GATE TECHNOLOGIES 267 
197 STAR GATE TECHNOLOGIES 267 
187 TALKING TECHNOLOGY INC 268 
228 TTM NEDERLAND 271 
5 COMPUTER SYSTEMS 

140 BTG 198 
122-123 DATA STORAGE MARKETING INC (N.A 36 
151 DATALUX CORPORATION 242 
F DELL COMPUTER CORP (N.A.) CIII 
Р DELL COMPUTER CORP (N.A.) CIV 
Р DIGITAL INFO SERVICE (EUROPE) 3215 21 
555-556 DIGITAL INFO SERVICE (EUROPE) 3215 23 
е GATEWAY 2000 49 
ү GATEWAY 2000 51 
269 IBM 112-113 
416 INTEGRIX INC 88DM 11 
566 INTEGRIX INC (INT'L) 161 
* INTEL CORPORATION (N.A.) 32A-D 
179 KILA 268 
135-136 MEDIA ON (N.A.) 174 
116 MICRON COMPUTER сы 
м МЕКОТЕСН 890М 7 
139 МЕХСЕМ 189 
B6 NSTL 235 
168 PACIFIC COAST MICRO 254 
168 PC'S COMPLEAT 244-245 
159 RECORTEC INC 259 
523 SIEMENS NIXDORF INFO (INTL) 111 
° SILICON GRAPHICS (N.A.) 141 
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Category No. 
inquiry No. Page No. 
231 SILICONRAX 268 
546-547 SOLID COMPUTER GMBH (INT'L) 81 
568-569 SOLID COMPUTER GMBH (INT'L) 153 
193 TRI VALLEY TECHNOLOGY INC 268 
112 ZEOS INTERNATIONAL 177 
111 ZEOS INTERNATIONAL 201 
6 DATA ACQUISITION 
174 AMERICAN ADVANTECH 268 
233-234 DASYTEC 272 
176 GAGE APPLIED SCIENCES INC 268 
178 IO TECH 269 
180 MICROSTAR LABORATORIES 269 
96-97 — QUATECH INC 238 
186 SILICONSOFT INC 269 
7 DISK & OPTICAL DRIVES 
291-292 ANDATACO 162F-G 
409 ARTECON 88DM 9 
284 CONNER PERIPHERALS (N.A.) 225 
67-68 — CURTIS INC 182 
200-201 GRANITE DIGITAL 269 
246-247 KINGSTON TECHNOLOGY 147 
156-157 MICRO SOLUTIONS COMP PROD 247 
248-249 MICROPOLIS CORP (N.A.) 116-117 
91-92 PINNACLE MICRO 7 
8 DISKETTES/DUPLICATORS 
128-129 AERONICS INC 39 
9 FAX BOARDS/MACHINES 
212-213 ADVANCED IMAGE COMMUNICATIONS 269 
203-204 РІКА TECHNOLOGIES 266 
10 GRAPHICS TABLETS/MICE/ 
PEN INPUT 
534-535 ARISTO GRAPHIC SYSTEMS 3215 17 


11 KEYBOARDS 


503 CHERRY MIKROSCHALTER GMBH 3215 12-13 


151 DATALUX CORPORATION 242 
177 HOOLEON CORPORATION 269 
215-216 JNL COMPUTER PRODUCTS 270 
12 LAN HARDWARE 

235-236 AEROCOMM WIRELESS INC 266 
501-502 BOCA RESEARCH INC 321S 30 
504-505 COMPEX INC (INTL) 127 
147-148 CYBEX CORPORATION 243 
149-150 CYBEX CORPORATION 255 
508-509 CYBEX CORPORATION (INTL) ci 
544-545 ERGOTRON EUROPE 32157 
153-154 FIRST SOURCE INTL 252 
88-89 PC POWER & COOLING 45 
13 LAPTOPS & NOTEBOOKS 

299 BADGER COMPUTER 162H 
239 COMPAQ (МА) 127 
202  EDUCALC 270 
147 FIELDWORKS 228 
527 FIRST INTERNATIONAL COMPUTER 3252 
° JDR MICRODEVICES 263 
277 MICRO-INTERNATIONAL INC 162E 
517 — OLIVETTI S.P.A. (INTL) 12-13 
169 — PCSCOMPLEAT 244-245 
120-121 SCEPTRE TECHNOLOGIES 205 
117-118 TADPOLE TECHNOLOGY 29 
106-107 TEXAS INSTRUMENTS 34-35 
108 TOSHIBA AMERICA INC 2.3 
124 WINBOOK COMPUTER CORP (N.A.) 11 
112 ZEOSINTERNATIONAL 17 
111 ZEOS INTERNATIONAL 201 
14 MAIL ORDER 

563 ALTEX ELECTRONICS 260NE 2-3 
564 ALTEX ELECTRONICS 25050 2-3 
145 COMPUTER DISCOUNT WAREHOUSE 240-241 
146 СОМРЏТЕАІАМЕ UNLTD 248 


Category No. 
Inquiry No. 


155 JAMECO ELECTRONICS 

285 NEVADA COMPUTER 

169 PC'S COMPLEAT 

160 WORLDWIDE TECHNOLOGIES 


15 MEMORY/CHIPS/ 
UPGRADES 


° ADVANCED MICRO DEVICES (N.A.) 
153-454 FIRST SOURCE INTL 

з INTEL CORPORATION (N.A) 

155 ЈАМЕСО ELECTRONICS 

402-403 KINGSTON TECHNOLOGY 

166-167 LA RADE 

139 NEXGEN 

404-405 ROSS TECHNOLOGY INC 

160 | WORLDWIDE TECHNOLOGIES 


16 MISCELLANEOUS 


HARDWARE 
130 CALIFORNIA PC PRODUCTS INC 
78 INTEGRAND RESEARCH 


168 PACIFIC COAST MICRO 
8889 PC POWER & COOLING 


17 MODEMS/MULTIPLEXORS 


212-213 ADVANCED IMAGE COMMUNICATIONS 


501-502 BOCA RESEARCH INC 

= JDR MICRODEVICES 

196 STAR GATE TECHNOLOGIES 
197 STAR GATE TECHNOLOGIES 
540-541 TELELINK AG 


269 
3215 30 
263 
267 
267 
3215 14 


18 MONITORS & TERMINALS 


240-241 CTX INTERNATIONAL INC 
531-532 DAEWOO (INTL) 

151  DATALUX CORPORATION 

518 KUO FENG CORPORATION (INTL) 
82-83 МАМАО USA CORP (NA) 
251-252 OPTIQUEST 

170-171 ORCHESTRA MULTISYSTEMS 
266 SAMSUNG ELECTRONICS 
258-259 SAMTRON DISPLAYS INC (N.A.) 
79-80 SMILE INTERNATIONAL INC (N.A) 
109-110 VIEWSONIC 


19  MULTIMEDIA/CD-ROM 


285 ADAPTEC 

561-562 APE PTACEK ENGINEERING GMBH 
223-224 BOXLIGHT CORPORATION 
175 CONTROL VISION 

115 CREATIVE LABS INC 

267-268 DATADISC 

538-539 FAST MULTIMEDIA 

= NEKOTECH 

273-274 OMNICOMP GRAPHICS CORP 
126-127 PLEXTOR 

293-294 PROXIMA CORPORATION 


. SILICON GRAPHICS (N.A.) 
530 VIDEO NT / VITEC (INTL) 
57 PCMCIA 


559-560 CALLUNA TECHNOLOGY LTD 


20  PRINTERS/PLOTTERS 


235-236 AEROCOMM WIRELESS INC 
575 AXIS COMMUNICATIONS (INTL) 
271-272 DATAPRODUCTS 

290 LEXMARK 

533 MANNESMANN TALLY 

273-274 OMNICOMP GRAPHICS CORP 
105 TEKTRONIX 


21 PROGRAMMABLE 
HARDWARE 


144 BUFFALO INC 
514-515 FAST HARDLOCK 
P JDR MICRODEVICES 


INDEX TO ADVERTISED PRODUCTS 


Category No. 
inquiry No. Page No. 
98 RAINBOW TECHNOLOGIES 55 
278-279 WIBU 162B 
192 Z-WORLD ENGINEERING 270 
56 RAID DRIVE ARRAYS 
152 DISTRIBUTED PROCESSING TECH 250 
172-173 RAIDTEC CORPORATION 262 
22 SCANNERS/OCR/ 
DIGITIZERS 
63 BELL & HOWELL INC 79 
52 SECURITY 
237 ADVANCED ENGINEERING CONCEPTS 270 
503 CHERRY MIKROSCHALTER GMBH 3215 12-13 
514-515 FAST HARDLOCK 321S 27 
98 RAINBOW TECHNOLOGIES 55 
278-279 WIBU 162B 
23  TAPE DRIVES 
128-129 AERONICS INC 39 
291-292 ANDATACO 162F-G 
557-558 COMBYTE INC 3215 25 
284 CONNER PERIPHERALS (N.A.) 225 
73-74 EXABYTE CORPORATION 19 
156-157 MICRO SOLUTIONS COMP PROD 247 
183 QUALSTAR CORP 271 
205-206 SHAFFSTALL CORP 271 
210-211 TAPEDISK CORPORATION 271 
24 UPS/POWER MANAGEMENT 
62 AMERICAN POWER CONVERSION 16-17 
71-72 — DELTEC / NSSI 96 
576 FISKARS POWERS SYSTEMS (INT'L) 98 
253-254 MINUTEMAN 120 
521-522 MINUTEMAN 3215 16 
PC POWER & COOLING 45 
55 VOICE TECHNOLOGY 
228 TTM NEDERLAND 271 
25 BUSINESS 
137 BBN SOFTWARE PRODUCTS (N.A.) 81 
225 MAILER'S SOFTWARE 271 
° ORACLE CORPORATION (N.A.) 111 
293-294 PROXIMA CORPORATION 150 
238 REAL TIME SYSTEMS 272 
138 THE LEARNING CURVE 78 
26 CAD/CAM 
534-535 ARISTO GRAPHIC SYSTEMS 321S 17 
162 CADSOFT COMPUTER INC 257 
244-245 INTERGRAPH 129 
§36-537 MICRODATA SYSTEM SAI 3215 18 
27 COMMUNICATIONS / 
NETWORKING 
573-574 ARTISOFT UK (INTL) 157 
158 AVALAN TECHNOLOGY 261 
° BEAME & WHITESIDE SOFTWARE 3215 28 
529 BEAME & WHITESIDE SOFTWARE 3215 29 
260 BEAME & WHITESIDE SOFTWARE (N.A.) 157 
504-505 COMPEX INC (INTL) 127 
222 CR SYSTEMS 271 
264 DATA FOCUS (N.A.) 145 
68 DATASTORM TECHNOLOGIES (N.A.) 219 
243 DELRINA FORMFLOW 135 
242 DELRINA WINFAX PRO 133 
549 DISTINCT CORPORATION 321S 6 
153-154 FIRST SOURCE INTL 252 
412-413 ІСІ (EMBLA) 88DM 8 
261 LANSOURCE TECHNOLOGY 162 
301-302 LOCUS COMPUTING CORP (INTL) 170 
84-85 NORTON-LAMBERT 63 
90 PERSOFT INC 223 
262-263 QUALCOMM 159 
546-547 SOLID COMPUTER GMBH (INTL) 81 
101-102 SPSS INC 173 
524 STAC ELECTRONICS (INT'L) CIV 
103 STAC ELECTRONICS (N.A.) 121 
295 TENON INTERSYSTEMS 88DM 10 
228 TTM NEDERLAND 271 
530 VIDEO NT / VITEC (INTL) 101 
525 WALKER, RICHER & QUINN (INTL) 85 


Category No. 
Inquiry No. Page No. 
28 DATA ACQUISITION 
233-234 DASYTEC 272 
181 NATIONAL INSTRUMENTS 272 
186 SILICONSOFT INC 269 
29 DATABASE 
283 COMPUTER ASSOCIATES-REALIA 57 
289 COMPUTER ASSOCIATES-UNICENTER 115 
577 DR HUGGLE & PARTNER GMBH (INT'L) 197 
§50-551 HYPERSYSTEMS 3215 20 
520 MAGIC / MSE {INT'L} 71 
262-263 QUALCOMM 159 
238 REAL TIME SYSTEMS 272 
30 EDUCATIONAL 
519 LOGIC PROGRAMMING ASSOCIATES 32lS 14 
ü MCGRAW HILL NRI (N.A.) 212A-B 
31  ENGINEERING/ SCIENTIFIC 
506 COBALT BLUE 3215 24 
553-554 EUROSOFT TECHNOLOGY 3215 32 
542-543 F & H SIMULATIONS (INT'L) 69 
244-245 INTERGRAPH 129 
552 INTERSIS AUTOMACAO 3215 18 
113-114 ITERATED SYSTEMS 88 
519 LOGIC PROGRAMMING ASSOC 3215 14 
182 PERSONAL TEX 272 
33 GRAPHICS 
534-535 ARISTO GRAPHIC SYSTEMS 3215 17 
65 COREL СО CREATOR 27 
214 EMATEK GMBH 272 
572 EMATEK GMBH (INT'L) 97 
280 MIPS DATALINE AMERICA INC 162B 
82-833 МАМАО USA CORP (N.A.) 71 
293-294 PROXIMA CORPORATION 150 
34  MACINTOSH 
295 TENON INTERSYSTEMS 880M 10 
35 MAIL ORDER 
145 COMPUTER DISCOUNT WAREHOUSE 240-241 
507 COMPUTER QUICK 3215 31 
516 GREY MATTER LTD (INTL) 36 
36 MATHEMATICAL/ 
STATISTICAL 
182 PERSONAL TEX 272 
104 STATSOFT 95 
226 VISUAL NUMERICS 273 
37 MISCELLANEOUS 
SOFTWARE 
528 ON TIME MARKETING 3215 24 
138 THE LEARNING CURVE 78 
38 ON-LINE SERVICES 
s AMERICA ONLINE INC (N.A.) 180A-B 
450 BIX 285 
70 DELPHI INTERNET SERVICES 231 
132 PSI (N.A.) 101 
39  OPERATING SYSTEMS 
95 QNX SOFTWARE SYSTEMS LTD 8-8 
256-257 QUARTERDECK OFFICE SYSTEMS 130 
410-411 TRITEAL CORPORATION 88DM 2 
40 PROGRAMMING 
LANGUAGES/TOOLS 
229-230 ADONTEC GMBH 273 
281 CASEWISE LTD 187 
506 COBALT BLUE 3215 24 
: CONSENSEYS CORP BBOM 4 
š COPIA INTERNATIONAL LTD 38 
264 DATA FOCUS (N.A.) 145 
214 EMATEK GMBH 272 
519 LOGIC PROGRAMMING ASSOC 3215 14 
520 MAGIC/MSE (INTL) 71 
* MICROSOFT CORPORATION 15 
81 MICROWAY 222 
250 MKS/MORTICE KERN SYSTEMS 118 
131 OBJECTS INC 193 
528 ON TIME MARKETING 3215 24 
255 POPKIN S/W & SYSTEMS INC (N.A.) 153 
119 POWERSOFT CORPORATION (N.A. 69 


SEQUITER SOFTWARE INC 


Category No. 

inquiry No. Page No. 

е SOFTBLOX INC 163 
288 WATCOM-C/C++ 10.0 25 
282 WATCOM-SQL 164 
41 SECURITY 

61 ALADDIN KNOWLEDGE SYSTEMS B7 
163 DALLAS SEMICONDUCTOR 262 
512-513 EUTRON 32158 
514-515 FAST HARDLOCK 3215 27 
77 GLENCO ENGINEERING (INTL) 103 
76 GLENCO ENGINEERING (N.A.) 103 
98 RAINBOW TECHNOLOGIES 55 
297 SOFTWARE SECURITY 160 
278-279 WIBU 1628 
45 UNIX 

506 COBALT BLUE 3215 24 
Š CONSENSEYS CORP 88DM 4 
° COPIA INTERNATIONAL LTD 38 
264 DATA FOCUS (N.A.) 145 
549 DISTINCT CORPORATION 3218 6 
75 FRAME TECHNOLOGY (N.A.) 97 
296 IEM INC 88DM 23 
400-401 INTERGRAPH / SOFTWARE DIVISION 88DM 19 
142-143 SOFTWAY AMERICA INC 38 
295 TENON INTERSYSTEMS 88DM 10 
410-411 TRITEAL CORPORATION 88DM 2 
407 VISIONWARE 88DM13 
46 UTILITIES 

61 ALADDIN KNOWLEDGE SYSTEMS 87 
125 LOGICIELS ET SERVICES DUHEM 228 
161 MICRO 2000 251 

93 PKWARE INC 104 
94 PKWARE INC 180 
238 REAL TIME SYSTEMS 272 
210-211 TAPEDISK CORPORATION 271 

138 THE LEARNING CURVE T8 
47 WINDOWS 

137 BBN SOFTWARE PRODUCTS (N.A) 81 

d CONSENSEYS CORP 88DM 4 
Р COPIA INTERNATIONAL LTD 38 
69 DATASTORM TECHNOLOGIES (N.A.) 219 
549 DISTINCT CORPORATION 3215 6 
217 FUZIWARE INC 273 
412-413 ICL (EMBLA) 88DM 8 
133-134 ICONOVEX INC (N.A.) B5 
220-221 MENAI CORPORATION 273 
194-195 MICROCAL SOFTWARE INC 273 
82-83 МАМАО USA CORP (N.A.) " 

186 SILICONSOFT INC 269 
227 VISUAL NUMERICS 274 
124 WINBOOK COMPUTER CORP (N.A) 11 

48 WORD PROCESSING/DTP 

75 FRAME TECHNOLOGY (N.A.) 87 
133-134 ICONOVEX INC (N.A.) 85 
99 SCITOR CORPORATION (N.A) 183 
49 BOOKS/PUBLICATIONS 

65 BYTE ON CD ROM 184 
s COMPUTER MUSEUM 178 
Ё COMPUTER PROFESS’ BK SOC (N.A.) 196A-8 
: COMPUTER PROFESS' BK SOC (N.A.) 197 
3 OSBORNE MCGRAW-HILL 40-41 

А OSBORNE MCGRAW-HILL 260 
" OSBORNE MCGRAW-HILL (INTL) 112-113 
51 MISCELLANEOUS 

: BYTE ANNIVERSARY POLL 170 
š BYTE BACK ISSUES 260NE 4 
: BYTE BACK ISSUES 26050 4 
I BYTE BACK ISSUES (INTL) 225 
: BYTE MOVING 3215 20 
š BYTE EDITORIAL SURVEY 82 
r BYTE EURODECK (CD) 170 
° BYTE NETWORKING 210 
Е BYTE READER (INTL) 174 
3 BYTE REPRINTS 219 
i BYTE SUB MESSAGE 138 
° BYTE SUB MESSAGE 3215 10 
548 COMPEXPO / COMPFAIR 3215 26 
* DATAPRO {INTL} 116-117 
565 DECUS / TALLEY MANAGEMENT GROUP 26050 1 
300 MITSUBISHI MOTOR SALES OF AMER (N.A.]138A-D 
- SOFTWARE PUBLISHER'S ASSOC 191 
, THE COMPUTER MUSEUM 220 
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For more information on any of the companies covered in articles, columns, or news stories 
in this issue, circle the appropriate inquiry number on the response card. Each page number 
refers to the first page of the article or section in which the company name appears. 


inquiry No. Page No. 
А 
1272 AeroComm 233 
1031 ALPS Electric ireland 3215 13 
ALR 42 
American Mobile Satellite 60 
Andyne Computing 139 
1002, Apple Computer 22, 33, 165, 
1149 175, 221, 880M 17 
1319 Applied Voice Technology 237 
1346 Aquiline 194 
1049 Arc informatique 3215 24 
1029 Arcom Control Systems 321511 
1421 Ark Angles 3elS 31 
1148 Artisoft 221 
1427 Asgard Software 3215 28 
1422 Associated Computer 3215 28 
Experts 
1347 AST Research 42, 194 
AT&T 42, 67, 123, 3215 3, BBDM 17 
1369 AT&T Global 194 
Information Solutions 
1302 Atemi 236 
1053 Attar Software 3215 31 
1283 Aurora Technologies 233 
1348, Austin Direct 194 
1349 
Autodesk 28 
1044 Automated Programming 3215 19 
Techniques 
B 
BBN Intemet Services 91 
1285 Bedini Electronics 233 
1321 Blue Sky Software 237 
1322 Bluestone 237 
Borland International 30, 175 
Bridgette 22 
Burton Group 26 
Business Research Group 75 
1277 BusLogic 234 
C 
CheckPoint Software 89, 99 
Technologies 
1056 Cheyenne Software 325 20 
Cisco Systems 139 
1350 Compaq Computer 23, 194 
CompuAdd 22 
CompuServe 26 
1004, Computer Associates 179, 185 
1010 Intemational 
1036 Computers Unlimited 3215 14 
1291 Computone 234 
1426 Contemporary Software 3215 24 
1153 Creative Labs 221 
1147 Crescent Software 221 
Cutting Edge 22 
D 
Data General 88DM 5 
1279 Data Race 232 
1286 Dayna Communications 232 
1351 Dell Computer 42, 194 
1352 OFI 194 
1308 DigiBoard 233 
1353 Digital Equipment 42, 99, 108, 
123, 151, 194, 88DM 17 
Digital Pathways 99 
Dimensiona! Insight 139 
1370 Doich Computer Systems 194 


inquiry No. Page No. 
1289 DPI 232 
1354 DTK Computer 194 
E 
1039 Ecosystems 3215 18 
Elan Computer Group 75 
1041 Emultek 3215 20 
976 ERA Technologies 3215 10 
1299 EWB 236 
1288 Extended Systems 233 
F 
1050 4-Sight 3elS 19 
Frye Computer Systems 75 
G 
Gartner Group 75 
Gateway 2000 42 
Global Information Systems 42 
1156 Golden Bow Systems 221 
H 
1312 HawkNet 237 
1058 Headway image Enabling 3215 19 
Group 
1059 Headway Technology 3215 22 
Group 
1355 Hewlett-Packard 23, 33, 42, 108, 
175, 194, 213, 3215 4, B8DM 5, 
880M 17 
1030 Highmead Technologies 3215 13 
Hitachi 33 
Holistic Systems 139 
l 
1151 IBM 23, 33, 42, 67, 108, 123, 139, 
175, 211, 221, 88DM 5, 88DM 17 
1356 IBM Personal Computer 194 
1303 ICL 237 
Iconovex 83 
1022 IMC 3215 14 
1306 Insitu ' 236 
Intel 33, 42 
977 Interference Technology 3215 10 
International 
Interleal 83 
1038 Interlink Communications 3215 16 
1028 Isocor 3215 14 
K 
KarlNet 91 
Kenan Technologies 139 
1047 Koch Media 3215 21 
L 
1294 Legacy Storage Systems 234 
1020 Logi 3215 11 
1158 Logitech 221 
Lotus Development 131 
M 
Magellan Systems 60 
1154 Maxoptix 221 
McAfee Associates 75 
McCarter & English 32 
McCormick Software 60 
1301 MDA 236 
1275 Mega Drive Systems 232 
1311 Mental Automation 236 
1425 Mercury interactive 3215 26 
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Inquiry No. Page No. 
Mercury Research 24 
1287 Merritt Computer Products 234 
1357 Micro international 194 
1308 MicroNet Technology 234 
Micropath 75 
1057 Micro Planning 3215 20 
International 
1000 Microplex Systems 181 
1159 Microprose Software 221 
1005, Microsoft 10, 26, 75, 108, 131, 
1008, 1150 151, 167, 175, 185, 215, 221 
1280 Milan Technology 181, 234 
1371 Mitsuba 194 
1146 Modular Systems 221 
MoSys 24 
1024 Motorola 211, 3215 11 
1284 M-Systems 233 
N 
National Institute of 28 
Standards and Technology 
1296 Natural Intelligence 236 
1358, NEC Technologies 194 
1359 
Netscape Communications 28, 83 
1054 Neural Computer Sciences 3215 22 
New World Madia 26 
1001 Next Computer 175 
1037 Nighthawk Electronics 3215 16 
1325 Norman Data Defense 237 
Systems 
Norton Innovations 30 
Novell 123 
Number Nine Visual Technology 24 
0 
1052 Optonica 3215$ 31 
1051 Opus One 321$ 32 
Oracle 88DM 5 
Orange Micro 22 
1157 Origin Systems 221 
1317 O'Soft 237 
P 
1023 P&L Systems 3215 11 
1360 Panasonic Personal Computer 194 
1155 PC Power & Cooling 221 
Personal Assets 75 
Management Institute 
1025 Perspective Scientific 3215 13 
Pilot Software 139 
1273 Pinnacle Micro 234 
Planning Sciance 139 
Polhemus 28 
Power Computing 22 
1307 PowerSolutions for Business 237 
1304 Praxisoft 236 
1292 PRDS 234 
1270 Progess Software 880M 5 
1152 Quarterdeck Office Systems 221 
1315 Quinn-Curtis 237 
1027 Quintek 321$ 16 
R 
Radius 22 
1271 RD! Computer 232 
1305 Renaissance Information 236 
Technology 


IS pages appear only in the International edition. DM pages appear only in the Demographic edition. 
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inquiry No. Page No. 

Rockwell 60 
1026 R-Tek Research 325 11 
1042 RVS Datentechnik 3215 19 

S 

Saber Software 75 
1290 Sampo Technology 233 
1361 Samsung Electronics America 194 
1372 Sceptre Technologies 194 
1006 Scitor 185 

Secure Computing 99 

Security Dynamics 99 
1021, Sharp Electronics 321$ 13, 3215 18 
1035 

Siemens Nixdort 3elS 3 


1046, 
1055 


1032 


1003 


1007 


1276 


1274 
1043 


1281 
1362 
1310 


1363, 
1373 


1364 


1282 
1365 
1278 


1300 
1293 
1045 
1366 
1424 


1295 
1423 


1160, 
1367 


1368 


Silicon Graphics 28, 67, 880M 17 


SoftKey International 3215 19, 
3215 28 
Software Publishers Association 75 
Software Pundits 131 
Spider Systems 3215 18 
Spry B3 
Spyglass 83 
Sterling Software 60 
Sun Microsystems 67,171, 
88DM 5, 880M 17 
Sybase 88DM 5 
Symantec 75, 185 
T 
Tally Systems 75 
Tandberg Data 232 
Tandem 108, 123 
Target Technologies 232 
TCP Informatica y 3215 21 
Тородгаћа 
Telebyte 232 
Texas Instruments 33, 194 
3M Optical Systems 234 
Toshiba America 194 
Information Systems 
Total Clearance 32 
Trimble 60 
Trusted Information Systems 91 
Twinhead 194 
U 
UMax Technologies 233 
Unisys 26, 42, 194 
Unlimited Systems 232 
ү 
Vermont Microsystems 236 
ViewSoft 30 
Virtual i-O 233 
w 
Widget Software 3215 32 
WinBook Computer 194 
WinSott International 3215 21 
WordPerfect 30 
WorkGroup Solutions 237 
Y 
Yonowat 3215 26 
7 
Zenith Data Systems 194, 221 
Zeos Intemational 194 


bla: Your Loach 
to the Internet! 


w ew re, , Give BIX a try with our new 5 for Free Offer! Join BIX 


„©, today and get 5 hours of evening and weekend access for free! 


3 Mrs for 


Take the rest of the calendar month to explore BIX, and then 


program, dial 1-800-695-4882. At the "logon" prompt enter bix. 


continue for our standard $13 monthly membership fee. 
Further details and complete rate information are 
provided during registration. Using any communications 
Then at the “name?” prompt enter bix.byte39. If you have any 
questions, call us at 1-800-695-4775 (voice). Or fax us at 617-491-6642. 
Send Internet mail to info@bix.com. Windows users can order B!Xnav, our graphical 
interface for BIX, for easy point and click access. Details are available during registration. 


1 


e, YE] 2.1 SU 


Under the 5 for Free pian, daytime rates (38/nr.) apply for access during prima time hours. The 5 for Free offer is vatid for first-tima mombers only. 


Circle 450 on Inquiry Card. 


The Internet connects you with 
more than 10 million people , at 
universities, companies, and other 
online services. Now, get full access 
to the Internet free of charge when 
you subscribe to BIX! You'll also 
get expert assistance from BIX 
moderators who can help you find 
your way around the internet. 


These experts can guide you through 
the many services and features 
available, and help you find the 
information you're looking for. 
Anytime you need help, just join our 
special ‘internet’ conference and get 
fast answers to your questions. 


As you become more familiar with the 
Internet, you'll be able to download 
files from all over the world using FTP, 
connect to other sites and services 
through telnet, read and reply to 
Usenet Newsgroups, access utilities 
like finger and whois, and much more! 
BIX and the Internet together provide 
the largest and most effective technical 
resource for computing professionals. 


And with over 600 local access 
numbers in the U.S., plus telnet access 
via the Internet, BIX makes it easy to 
connect. Try BIX today through our 
special 5 for Free offer - and become 
part of the top technical team! 


If vou can Hack ії 


Sal Salamone 


Compatibility Testing - 


Tips for finding happiness in a 
heterogeneous environment 


re you having trouble in your personal re- 
lationships? Does it take you too long to 
realize you’ve got nothing in common 
with your companion? Too many dates 
where you discover that the person is a psycho, but you 
failed to read the clues? Well, friends, don’t despair. 
Computers can help. 

You can avoid disastrous dates and even find a soul 
mate by using this simple technique: Study how that per- 
son uses a computer. After all, computers reveal a lot 
about a person’s temperament, philosophy of life, and 
mental well-being. 

If, for instance, the person you're interested in uses 
three or four virus-scanning programs simultaneously 
and has devised seven levels of password protection (in- 
cluding some based on tokens and biometric input) just 
to get past the DOS prompt, you might be dealing with 
someone who is, shall we say, a tad insecure. 

Want to know how someone feels about the whales 
and environmental issues? Check their desktop to see if 
they leave lots of applications open. If they do, chances 
are they are not attuned to Planet Earth. Memory is like 
water: There's lots of it around, but it's not unlimited. A. 
person who wastes memory is probably careless with 
other limited resources, too. 

What other traits can you tell from studying a per- 
son's computer habits? How about taste? ( Like, if they 
have any.) You can bet the woman with argyle wallpaper 
and the Hotdog Stand desktop (bright red on brighter 
yellow) doesn't own many Donna Karan outfits. And 
the guy with a start-up screen that shows him standing 
next to the bloodied deer he bagged on his last hunting trip 
probably doesn't wear Armani. 

Many things reveal a computer user's hidden person- 
ality traits. Is he or she easily impressed by size? Power? 
Clock speed? You'll be a disappointment until you've 
gotten that big promotion. Does he or she always want 
products with glitzy features that cost a lot? Be careful. 
This person is going to expect a Caribbean vacation every 
time a little anniversary rolls around. Computing habits 
provide so many clues to the real inner person. 

Software-purchasing habits are also a good indicator of 
how a person will be in a relationship. After all, whether 
you're looking for a mate or buying software, you're re- 
ally looking for two things: compatibility and as little 
retraining as possible. Some people spend a lifetime look- 
ing for the perfect one; for others, three or four will do. 

Once you've found that special person or software 
package, you're dealing with the same set of issues. 
There's that excitement at the start of a relationship that's 
the same as exploring the features of a new spreadsheet, 
word processor, or object-oriented development toolkit. 
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It's always fun at the beginning, but some people 
quickly tire of the familiar. Studying a person's software 
upgrade habits will give you a good indication of how that 
person will respond when the excitement of a new rela- 
tionship dies down. People who rush out and buy up- 
grades as soon as they're available are likely to dump 
you for what they perceive to be a more enticing rela- 
tionship. 

The irony is that most often, nothing really changes. 
When you upgrade to a new software package, you typ- 
ically use the same features the older version had. Like- 
wise, most people settle into the same routine they had 
with the previous partner; they eat at the same restau- 
rants, go to the same movies, watch the same TV shows, 
etc., etc., etc. 

Is loyalty important to you? If you're seeking someone 
who will stick it out in a relationship, find someone who 
hasn't upgraded their software in years. Look for some- 
one who's still using DOS versions of their favorite pro- 
grams. (I'd like to point out that this article was written 
with XyWrite II Plus 1.0, which was released in 1983.) 

Once you've found that special someone, you can use 
your computer skills to make the relationship work. Con- 
sider, for example, how you'd handle an interfaith mar- 
riage. You have to make adjustments. You have to fine- 
tune some settings. You have to honor the other person's 
holidays and try to understand their perspective. 

Well, that's a snap if you' ve worked in a mixed-oper- 
ating-system or multiprotocol environment. Dealing with 
the most ardent religious zealot is nothing compared with 
trying to get a Mac disciple to use an IBM PC or an old 
MCI Mail user to get onto the Internet. 

The bottom line is that computers reveal a great deal 
about a person to potential suitors. They're not called 
personal computers for nothing. B 


Sal Salamone is a news editor who is located in BYTE's 
Manhattan bureau. You can reach him on the Internet or BIX 
at ssalamone @ bix.com. 
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Dell Dimension" 
XPS P90 Mini 
Tower Model 

A Pentium" Processor- 


based 90MHz System 
Business Lease: $124/Mo. 
e Mini Tower Model 


• 16МВ RAM 


a 1GB Enhanced IDE Hard 
Drive (10ms) 


e VS17 Monitor (17° CRT, NI) 


eé NEW 128-bit #9 PCI 4MB 
VRAM Video Card 


e 256KB Writeback Cache 
e One Diskette 
Drive (3.5") 
e Spacesaver 
Keyboard 
* #9 HawkEye" 
Video Software 


* MS-DOS" 6.2/Microsoft 
Windows" 3.1/Mouse 


Order Code #500051 


W INNER 
December 1994 


pentium 


nott & s o 


IMAGINE 128-BIT 


Now you dont have to because the Dell Dimension XPS P90 
system comes with the Imagine 128 Graphics Accelerator. With 
features such as an awe-inspiring 128-bit graphics engine. And 
scorchingly fast PCI local bus video. 

The result, states PC Computing, is "the fastest graphics ever." 
The Imagine 128 card provides a 128-bit data path between the 
graphics controller and the 4MB of high-performance VRAM. 
Which ensures that graphics performance remains as constant as 
possible across all color modes, even true color. (16.8 million colors.) 

And who else but Dell would be the first to put this 
technology in a personal computer. To order the fastest video 
money can buy, call us today. You'll like what you see. 


800-876-1190 


Mon-Fn Zam -9р CT * Sat ICam-6pm CT 
Sun 12pm- 5pm CT 


In Canada? Call 800-668-3021 


http/www.us.dell.com/ 


Keycode #01012 


Dell's featured computer 
artist is Diane Fenster 
of Pacifica, CA. 


DELL DIMENSION XPS 100MHz SYSTEM 
Dent's featured computer artis! Diane Fenster af Pacifica, CA. 


P90 VALUE SYSTEM 


Dell Dimension XPS P90 


A Pentium Processor-based 
90MHz System 

e Updated Pentium Chip 

e Mini Tower Model 


: P75 OFFICE WORKSTATION 


I Dell Dimension XPS P75 

l A Pentium Processor-based 
75MHz System 

Í « Updated Pentium Chip 

| e Mini Tower Model 

| ç 8MB RAM 


| * 1GB Enhanced IDE Hard Drive (10ms) 


I • VS15 Monitor (15* CRT, NI) 


I ° 64-bit PCI 1MB DRAM Video Card 
* 4X Multi-session EIDE CD-ROM Drive 


e Sound Blaster 16 Sound Card 

* Altec Lansing ACS-31 Speakers 

• 256KB Writeback Cache 

s MS Осе 4.3, MS Bookshef, 
Visio Express tor MS Office 

e 3.5" Diskette Drive 

* Spacesaver Keyboard 

* MS-DOS 6.2/Microsoft Windows 
3.1/Mouse 
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52399 


Business Lease: $89/Mo. 
Order Code #500042 


e 540MB Hard Drive (12ms) 

e VS15 Monitor (15* CRT, NI) 

e 64-bit PC! 1MB ORAM Video Card 

e 4X Mulli-session EIDE CD-ROM Drive 
e 256KB Writeback Cache 

e 3.5" Diskette Drive 

e Spacesaver Keyboard 

e MS-DOS 6.2/Microsoft Windows 


q*increase your available resolution -- 
upgrade to 2M8 DRAM for 559 more. 


$2199 


Business Lease: $81/Mo. 
Order Code $500043 


ie ч= Q< ж» ыз шш шш шш сыш ныш X пын сыш ыз s ы тз шы s w 


абы == e e e шш ыш ын Ó шын ыш ыш s ыш ee == 


$1949 


XPS P100 POWER 


Dell Dimension XPS P100 
A Pentium" Processor-based 
100MHz System 

* Updated Pentium Chip 

* Mini Tower Model 

e 16MB RAM 


• 1GB Enhanced IDE Hard Drive (10ms) 


e V817 Monitor (17" CRT, NI) 

s [magme 128 Graphics Accelerator 
with 44B VRAM 

e 4X Multi-session EIDE CD-ROM Drive 

e Sound Blaster 16 Sound Card 

* Altec Lansing ACS-31 Speakers 

» 256KB Writeback Cache 

s MS Office 4.3, MS Bookshelf, 
Visio Express for MS Office 

e 3.5" Diskette Drive 

* Spacesaver Keyboard 

° MS-DOS 6.2/Microsoft Windows 
3.1/Mouse 


$3899 


Business Lease: $140/Mo. 


Order Code 4500048 


P75 UNDER $2000 


Dell Dimension XPS P75 


A Pentium Processor-based 
75MHz System 


* Updated Pentium Chip 

* Mini Tower Model 

e ВМВ RAM 

• 540MB Hard Drive (12ms) 

e V815 Monitor (15" CRT. NI) 

* 64-bit PCI 2MB DRAM Video Card 

* 4X Multi-session EIDE CD-ROM 
Drive 

e 256KB Writeback Cache 

e 3.5" Diskette Drive 

• Spacesaver Keyboard 

e» MS-DOS 6.2/Microsoft Windows 
3 1/Mouse 

Add a ЗСОМ ELINK ili Network 
intarface Card for $124 more. 


Business Lease: $72/Mo. 
Order Code #500046 
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XPS P100 WORKSTATION 


Dell Dimension XPS P100 


A Pentium Processor-based 

100MHz System 

e Updated Pentium Chip 

* Mini Tower Model 

* 16MB RAM 

e 1GB Enhanced IDE Hard Drive (10m 

e VS17 Monitor (17" CRT, NI) 

e Imagine 128 Graphics Accelerator 
with 4MB VRAM 

e 4X Multi-session EIDE CD-ROM Driv 

e 256KB Writeback Cache 

e 3.5" Diskette Drive 

s Spacesaver Keyboard 

° MS-DOS 6.2/Microsoft Windows 
3.1/Mouse 


* Upgrade іо 32MB of RAM for you 
most demanding applications for 
jus! $600 mora. 


$3549 


Business Lease: $128/Mo. 
Order Code 4500048 


466D POWER SYSTEM 


Dell Dimension 466D 
IntelDX2™ 66MHz System 


* 8MB RAM 

• 365MB Нага Drive (12 ms) 

e V815 Monitor (15" CRT, NI) 

e Accelerated Local Bus Video with 
1MB DRAM 

e 128KB Cache 

e 3,5" Diskette Drive 

e Spacesaver Keyboard 

e MS-DOS 6.2/Microsoft Windows 
3.1/Mouse 


wAdd a 14.4 fax modem for just 
$99 more. 


$1499 


Business Lease: $55/Mo. 
Order Code #400041 


*Gucrantees avatluble in the US. unly for registered owners of Dell Dimension systems purchased after 8/1/93 and Dell Lontude sssurms purchased after 8/8/94. tFor a complete cup 
m certain remote locations. OBusmess kasmg arnmerd bry Leasmg Group, Ire *Prices and specifications valid m the U 5. only and subject ro change wtthour mice. The 
FORTUNE GLOBAL 500 is a trudemark of the Time Inc. Magazine Corp. HawkE ye ts a registered trademark of Number Nine Corp. Dell disclaims proprietary interest m the mark 
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Dell Dimension XPS P90 


A Pentium Processor-based 
90MHz System 


s Updated Pentium Chip 

s Mini Tower Model 

* 16MB RAM 

« 1G8 Enhanced IDE Hard Drive (10ms) 

e VS15 Monitor (15° САТ, NI) 

* 64-bit PCI 2MB DRAM Video Card 

e 4X Multi-session EIDE CD-ROM Drive 

e Sound Blaster 16 Sound Card 

* Altec Lansing ACS-5 Speakers 

e 256KB Writeback Cache 

e 3.5" Diskette Drive 

• Spacesaver Keyboard 

e MS-DOS 6.2/Microsoft Windows 
3.1/Mouse 


tAad a Conner 200/400MB tape 
ý backup ити for just $199 more. 


$2899 


Business Lease: $107/Mo. 


Order Code 4500047 


466D WORKSTATION | 


Dell Dimension 466D 
IntelDX2 66MHz System 


* 4MB RAM 

e° 270MB Hard Dnve (13ms) 

e VS15 Monitor (15° CRT, NI) 

e Accelerated Local Bus Video with 
1MB DRAM 

• 128KB Cache 

e 3.5" Diskette Drive 

e Spacesaver Keyboard 

* MS-DOS 6.2/Microsoft Windows 
3.1/Mouse 


* Double your RAM for just $150 
more, 
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$1299 


Business Lease: $48/Mo. 
Order Code 1400043 


| XPS P90 WORKSTATION ACTIVE MATRIX 100MHz 


Dell Latitude XP 
IntelDX4 100MHz System 


e 9.5* Active Matrix Color 

* BMB RAM (36MB Max RAM) 

• 340MB Removable Hard Drive 
(810MB Max) 

e Smart Lithium ton Battery with 
Advanced Power Management 

e 32-bit Local Bus Video. 
1MB Video RAM 

* 6.1 Pounds 

* 3-year Warranty! 

s 30-day Money-back Guarantee* 

e Expansion Options Available 


:4199 


Business Lease: $151/Mo. 


Order Code 8600012 


100MHz ONLY $3299 


Dell Latitude XP 


IntelDX4 100MHz System 


e 9.5" Dual Scan Color 

* 8MB RAM (36MB Max RAM) 

• 340MB Removable Hard Drive 
(810MB Max) 

e Smart Lithium lon Battery with 
Advanced Power Management 

* 32-bit Local Bus Video, 
1MB Video RAM 

e 5.9 Pounds 

• 3-year Warranty 

* 30-day Money-back Guarantee 

* Expansion Options Available 


$3299 


Business Lease: $122/Mo. 


Order Code #600025 
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NEW 75MHz POWER 


Dell Latitude" 
IntelDX4 75MHz System 


• 9.5° Dual Scan Color 

* 4MB RAM (20MB Max RAM) 

e 340MB Upgradeable Hard Drive 
(524MB Max) 

• S99 more for 2nd NIMH Battery 
(Slides into floppy drive to achieve 
extended battery Ме) 

e 22-bit Local Bus Video, 
1MB Video RAM 

* 6 Pounds 

e 1-year Warranty’ 

e 30-day Money-back Guarantee 


52399 


Business Lease: $89/Mo. 
Order Code #600036 


SOMHz NEW LOW PRICE 


Dell Latitude 
IntelDX2 50MHz System 


e 9.5" Dual Scan Color 

* 4MB RAM (20MB Max RAM) 

• 260MB Upgradeable Hard Drive 
(524MB Max) 

• S99 more for 2nd NiMH Battery 
(Slides into floppy drive to achieve 
extended battery Ме) 

* 32-bil Local Bus Video, 

IMB Video RAM 

e 6 Pounds 

e 1-year Warranty 

e 30-day Money-back Guarantee 


$1999 


Business Lease: $74/Mo. 
Order Code 3600022 
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| DELL SPECS 
Р All of Dell’s 
U is: systems with 
PENTIUM kind 
k CHIP processors 
ship with the 


new updated Pentium chip. 


Dell's SelectCare™ program 
gives you a 3-year, on-site, 
parts-and-labor warranty 

(monitor included) on all 

Dell Dimension desktops for 
$199. A reassuring benefit not 
offered by other competitors. 


Superior 7-day-a-weck, 24- 
hour-a-day customer service 
including guaranteed; next- 
business-day, on-site service? 


10096 money-back guarantee: 
If you're not fully satisfied, 
return within 30 days for a 
full refund of purchase price. 


Dell Computer Corporation, 
a $3 billion company, is a 
member of the FORTUNE 


GLOBAL 500.™ 


800-934-5259 


Mon-Fri 7am -9pm CT e Sat 10am-6pm CT 
Sun [2pm -Spm CT 
In Canada? Call 800-668-3021 
In Puerto Rico? Call 800-805-8030 
(In Spanish and English) 
http/www.us.dellcom/ 
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TOOMHz DELL 
LATITUDE XP 
WITH SMART 
LITHIUM ION 


Dell" Latitude XP" 
IntelDX4" 100MHz 
System 

Business Lease : $122/Mo. 
e 9.5" Dual Scan Color 


e BMB RAM 
(36MB Max RAM) 

e 340MB Removable 
Hard Drive (810MB Max) 

e Smart Lithium lon Battery 
with Advanced Power 
Management 

* 32-bit Local Bus Video, 
1MB Video RAM 


e 2 Туре 11/1 Туре!!! 
PCMCIA Expansion Slots 


e Preloaded 
Communications 
Software 

* 5.9 Pounds 

• 3-year Warranty’ 

* 30-day Money-back 
Guarantee’ 

e Optional Advanced Port 
Replicator Available 

ж Upgrade to a 524MB hard 

drive for just $200 more. 


Order Code #600025 


$3299 


WORK LONGER 
WITH LITHIUM IN YOUR 
SYSTEM. 


[ts amazing what a little lithium can do. 
The Dell Latitude XP notebook is the first full-size notebook to 
introduce the smart lithium ion battery. This vastly superior technology 


instantly provides up to 30% more energy for the same weight as other 
batteries. Perhaps that’s why Computerworld recently stated about the 
XP, “We have seen the future, and it’s Lithium.” 

But our incredible battery life story goes beyond lithium ion. Our 


battery includes its own microprocessor that communicates with the 
CPU to optimize energy usage. You can fast charge in 1% to 2 hours, 
even while youre using the Dell Latitude XP. And you never have to 
drain the battery before recharging. 

Call today to order this sleek little six-pound notebook. You'll 
work such extended hours, your boss just might have you tested. 


TO ORDER, CALL NOW. 


800-873-5533 


Mon-Fri 7am-9pm CT s Sat Mam. 6pm CT * Sun 2pm -fpa CT 
In Canada? Call 800-668-3021 


heep://www.us.dell.com/ 
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